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AUDIO and ULTRASONIC OSCILLATOR 


with Low Distortion * Uniform Output ° Excellent Stability 


3 W 


THIS oscillator was designed to fill the need for a wide range, continuously adjustable 
instrument for laboratory measurements of gain, distortion, impedance and frequency 
response at frequencies well above the audio range. 

With a single calibrated dial and four push-button-controlled multipliers the Type 
1302-A Oscillator covers the range of 10 to 100,000 cycles. Because of its wide fre- 
quency range, high stability and flat output this oscillator is particularly suited to taking 
frequency response characteristics on amplifiers, telephone lines, filters and other such 


circuit elements. 
FEATURES 


@ WIDE FREQUENCY RANGE — 10 to 100,000 cycles — 180 degree ro- 
tation of dial covers the 10 to 100 cycle decade, panel push buttons 
add in decade steps 

@ ACCURATE CALIBRATION — adjusted within + (112% + 0.2 cycle) 

@ LOW DISTORTION — less than 1% at any frequency 

@ SMALL FREQUENCY DRIFT — less than 1% in first 10 minutes; less 
than 0.2% per hour thereafter 

@ FREQUENCY DRIFT CONSTANT PERCENTAGE OF OPERATING FRE- 
QUENCY — particularly helpful with bridge measurements at low 
frequencies 

@ CONSTANT OUTPUT VOLTAGE — within + 1.0 db over whole range; 
20 volts open circuit on 5,000-ohm output, 10 volts on 600 ohms 

@ STABILIZED SUPPLY — compensated for transient line voltage surges 
and average line voltage variations between 105 and 125 (210 and 
250) volts 

® VARIABLE CONDENSER FREQUENCY CONTROL — avoiding contact 
difficulties often found in variable resistance control 


@ TWO SEPARATE OUTPUT CIRCUITS — balanced 600 ohm and 
unbalanced 5,000 ohm 


TYPE 1302-A OSCILLATOR . . . $365.00 


ENERAL RADIO COMPANY weer: 


est 


has 


New York 6 920 S. Michigan Ave., Chicago 5 950 N. Highland Ave., Los Angeles 38 
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GUARANTEED 
ACCURACY 
1 part.in 100,000 
(.0017%) 





Uses 


Time bases, rate indicators, clock systems, chronographs, 
geo-physical prospecting, control devices and for running 
small synchronous motors. 


Type 2121 A. 
TERMINATION pe RE 


went wap: Rune . Bimetallic, temperature-compensated fork, no heating or 
CONSTRUCTION heat-up time is required. 
Standard 874" x 19" Panel . Fork is hermetically sealed, no barometric effects on 
HOUSING frequency. 
8%," x 19" x 8" Metal Cabinet . Precision type, non-ageing, low coefficient resistors used 
WEIGHT where advantageous. 
25 pounds . Non-linear negative feedback for constant amplitude 
control. 
. No multi-vibrators used. 
. Synchronous clock simplifies checking with time signal. 


Specifications 
Accuracy—l part in 100,000 (.001%). 
Temperature coefficient—I1 part in 1,000,000 per degree 
centigrade (or better). 


Outputs— 
(em A A OR RC . 
1. 60 cycles, sine wave, 0-110 volts at 0 to 10 watts 


American Time Products, Inc., (adjustable). 
580 Fifth Ave., New York 19, N. Y. 2. 120 cycle pulses, 30 volts negative. , 
3. 240 cycle pulses, 30 volts positive and negative. Pulse & j,,) ;,, 


Gentlemen: 
duration, 100 micro-seconds. 


Please send descriptive folder, No. 2121 ore 
product of 


connec 
Name 


Comp AMERICAN TIME PRODUCTS 


Address , 
580 Fifth Avenue IN ( , New York 19, N. Y. 
Operating under patents of the Western Electric Company 
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55 PNEUMATIC 


CONTROL MECHANISM 


The heart of the 
FLOWRATOR 


controlling ins trument 


(1))Single piece die cast housing. 


@)Concentric input and index action maintains fixed 
relationship throughout entire range. 


@.)o to 200°, throttling range adjustment. 


ntrol point is not disturbed when valve action is 
reversed. 





(6.)Reset speed adjustment calibrated 0.2 to 50 minutes. 


6.)Control assembly easily removed without shutting 
down system 


(7.)Automatic-Service-Manual transfer valve. 





The F&P PNEUMATROL housing consists of a one piece die casting. 
This results in all component parts being maintained in a positively 
fixed relationship to each other. All important working parts are 
made from precision castings or heavy stampings, precision trimmed 
and carefully inspected to assure complete interchangeability. 

The entire assembly may be removed from the FLOWRATOR con- 
trol instrument for cleaning or repair without disturbing the process, 
by simply flicking the transfer valve to the "Service" position, dis- 


connecting a single air line and removing four screws. 


A minimum of tubing connections eliminates air leakage troubles. 
Absolute alignment of pen and index is certain throughout the 
range since both index and input links swing on a common center. 
Valve action is easily reversible without altering link relationships. 
The pen faithfully tracks the set point throughouf the 0 to 200%, 


throttling range adjustment. 


Reset is calibrated accurately from 0.2 to 50 minutes guaranteeing 


“on the beam" results the moment the controller goes on stream. 


FOR COMPLETE DETAILS SEND FOR CATALOG 50 
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FINE MACHINE TOOL 
...Ma 


FALSTROM PANEL 


O the casual 

observer, this 
panel would 
merely be an ex- 
ample of particu- 
larly good metal 
workmanship. 
The engineer or 
technician, how- 
ever, would see 
an additional as- 
set. He would Faistrom refinery cubicle 
sce at a glance fit, sinks Sov semen 
that this cubicle 
had been properly designed, constructed and 
finished for high grade refinery service where 
nothing but the finest ‘in materials or work- 
manship was tolerated: He would know this 
by the smooth cutout edges, non-glare sur- 
face coating, careful, professional multi-color 
diagramming and general overall top notch 
construction, Falstrom: wants to build cubi- 
cles of this type for you; may we quote on 
your requirements. Write for Bulletin 1198S. 


STRUCTURES FOR EVERY CONTROL REQUIREMENT 






































Cubicles Monitor's Desk 


™\ NewKnocked-Down Control Panel with Heavy Duty Public 


Utility Cubicle 


Since 1/870 
Designers... Engineers... 
Builders 


FALSTROM COMPANY 
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HE PRIMARY-ELEMENT RESPONSE 
























OU can’t control what a variable 
condition was yesterday or what it 
vas a second ago. You can only control 
what it will be—and then only if you 
observe the “Four Requirements”: 


“(1) The condition to be controlled, or its 
variation, must be measurable; (2) The 
primary element of the automatic controller 
must be suitable for the measurement in- 
volved and must be properly installed; (3) 
The power device commanded by the control 
instrument must adequately control an ade- 
juate source of energy or material; (4) The 
measuring means must command the correc- 
ive means effortlessly ; i. e., without having 
its own measuring properties impaired.” 


Furthermore, 

“The causes of unsatisfactory control al- 
ways involve time element—lags, periods and 
jelays. There never is any exception. 

Dead zones mean dead times... . Dead times 
mean dead zones. ... No controller can be 
etter than its primary element. .. . It is 
possible to build a control mechanism with- 
ut a dead zone but this is not true of any 
ontroller as a whole because a controller 
onsists not only of an instrument but of 
verything from the primary element (in- 
Juding its bulb socket or thermocouple tube) 
to the final element (including its power 
unit)... . Primary-element lag makes close 
ontrol impossible . .. the controller is al- 
ays too late with too little corrective action 
followed by too much corrective action.” 





In most processes, an ideal recorder 
vould show that the controlled tempera- 
ture fluctuates much more widely than 
s suspected by the human operator— 
r by the automatic controller. In Fig. 1 








By M. F. BEHAR 


the solid line is an ideal record of the 
controlled temperature (supposed to be 
held at 580° + 1°) and the dotted line 
is the record of an extremely slow pri- 
mary-element response. At 1:05 o’clock 
a serious process disturbance made the 
controlled temperature drop rapidly but 
the controller could not initiate correc- 
tive action until ten minutes later, when 
its primary element’s indication crossed 
the lower limit of the 2° differential. 
A fine-wire resistance element, or a 
thermocouple junction hammered or 
rolled tissue-paper-thin, responds so 
quickly to temperature fluctuations, even 
in air, that it can be used as a speech 
pick-up. We can’t use such a primary 
element bare in a control system. We 
must protect it and support it in a rela- 
tively enormous assembly whose charac- 
teristic time is a hundred times or ten 
thousand times longer than that of the 
bare primary element. When we neglect 
longitudinal conductance, the element is 
affected by wall temperature. The re- 
ductio ad absurdum, Fig. 2, shown as 
a lantern slide these last ten years, has 
made lecture audiences laugh, then 
think, then discuss, then think some 


more and resolve to act. 

In the upper part of Fig. 
“hybrid” method of graphic presentation 
found in text-books on heat transfer, Read- 
ers who have not studied such books are 
asked to study Fig. 2 for a minute, to be- 
familiar with this graphic method and 


2 there is used a 































































































come 
thereby be able to use the data presented in 
! Figs. 5 to 15, 
58) * 
: ~ a Newton's Law of Coolin, 
ob or Pe ~ \ (UN MODERN LANGUAGE) 
579 i S Y : ‘ Time the moment when cannon-ball is withdrawn 
q | *. | \ from furnace and each moment that a temper- 
rave | \ ature is read. Temperatures (above room temp) 
401 Ct \ are in geometric progression when intervals 
are uniform. This makes extrapelation 
rs \ Possible (dotted /i: niet 
y ~ | y Fennel 4) ; 4 = Te e 
“- T a ee a ‘ where AZ cannon-hall temp, at time t 
1:00 1:05 110 td 140 ' HN 7, © Furnace temp. (absve reom temp.) 










Fig. 1. Slow response makes close control impos- 
ible. This single sketch combines several in the 
isclosure on pages 57-62 of ‘‘Fundamentals of 
nstrumentation’’ (1932) to which the reader is 
eferred for families of curves of dead-time dead- 
ne relations based on elements with exponential 
sponses. 

y 0° ( Tn RY ‘ 





















Fig. 2. Purposely-exaggerated ““primary-element 

ssembly’’ with the sensitive ‘‘primary element 

oper’’ located at O, hence improperly responsive. 

The straight portion of the line Cx —Cx repre- 

- a Thermodynamic Impossibility discussed un- 
Case 1"’ in this article. 








\ ¥ ¥ = 
Noon 12:05 «12310 21S 282O 22S ALSO y 
Cannorbali Temperatures measured every 5 min, 2 
withdrawn when cannon-ba!! has cooled enough 
from c permit use of thermometers. (in * 
furnace year of 1701, no pyrometer is available.) 
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Fig. 3. Above, an elementary explanation of the 
Newspe- -Harper Law; below, a convenient expres- 
sion thereof. 





For Hairline Control “OFF TO A GOOD START” Is Chief Requirement 


The normal response curve, Fig. 3, 
was first described in 1701 by Newton 
when he proposed to measure furnace 
temperatures by taking “a pretty thick 
piece of iron red-hot” from the furnace, 
noting the time, waiting until it cooled 
enough to use thermometers [actually 
thermoscopes: “particles of several met- 
als, and other fusible bodies’]; then 
“the time of its cooling was marked till 
all the particles were hardened”: “the 
excess of the degrees of heat of the 
iron . above the heat of the atmos- 
phere ... were in geometrical progres- 
sion when the times are in arithmetical 
progression.” Later writers re-worded 
Newton’s Law of Cooling by stating 
that, at any instant, the RATE at which 
Newton’s cannon-ball cooled was propor- 
tional to the difference between its tem- 
perature and the air temperature. In 
1912 B. D. Harper wrote a 56-page 
paper in the Bulletin of the Bureau of 
Standards discussing “Thermometric 
Lag”’ in such mathematical detail that 
his name should be used with Newton’s 
by calling the perfect exponential re- 
sponse the Newton-Harper Law. 

Harper’s masterly dissertation made 
thermometer users, as well as makers, 
think in terms of the lag coefficient or 
“time-constant” (CHARACTERISTIC TIME 
is a better term), which is the time by 
which the reading of a thermometer ex- 
posed to a uniformly-changing tempera- 
ture lags behind the true temperature; 
or the time for a thermometer to indi- 
cate 63% of a sudden change. 

According to the Newton-Harper law, 
the thermometer’s “temperature” at any 
instant is uniform throughout the mer- 
cury in the bulb. Harper did not ques- 
tion this assumption. Neither did instru- 
ment men question it until a few years 
ago. It was assumed that, during any 
transient, the instantaneous tempera- 
ture of the mercury at the bulb axis was 
the same as the temperature of the 
mercury in contact with the bulb wall-— 
or so nearly equal that the instantane- 





illus- 


This 
trated the first published statement that no man- 
made thermometer obeys the Newton-Harper law 
and that ALL primary element assemblies have re- 
sponse curves with delayed starts or delayed ends 


or both. 


Fig. 4. drawing (in larger size) 












ous gradients could all be drawn as 
straight lines. Respect for Newton and 
for the Bureau of Standards upheld this 






sponses of industrial thermometers and 
primary-element assemblies. 
This assumption is false because heat 
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Cooling Curves of Various Points in Sphere . 
as percent of sudden change towhich surface is subjected 


Byerty: Aourier'gSeries ana Spherical, Cy/indrical and E/lipsoidal Harmonics 
ays Wnsseetoon a Heneee, , Physical Review, \io\. XIV, 141 4gpages 94-114 


This is the solution for the case 
in which the cooling medium and 
.its cireulationgre both ‘perfect.” 
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through mercury or through < 
Neither the side NOR EVEN Tiig gp. 
FACE of Newton’s cannon-ball ¢ ole; ,. 
he announced that it did. For mre +h, 
a century, scientists have disc he 
Problem of the Cooling Sph The 
mathematical difficulties are f, 
even for the simplest body, th: 

and for complex industrial structy,.. 
they are almost insurmountable. (,, 
of many reasons: properties a 
efficients vary with temperatu Sim. 
plifying assumptions must be made. 

About thirty years ago, the teach, 
of a-c. network and electronic equatiny: 
began to spread throughout al! engi. 
neering schools. About twenty years g 
these equations began to be applied ; 
heat-transfer problems. Results showed 
good agreement with predictions mag, 
by means of analogies with electric- 
cuit components. The idea occurred | 
doubt to many persons independent 
that even the simplest mercury-in-glas; 
thermometer had three RC component 
and that the response of its column-t 
could not possibly be a simple exponep. 
tial but had to resemble an S-curve { 
an extent depending, by electric-cireyi; 
theory, on the capacitance ratios 
imperceptible extent with a thin bul! 
noticeable extent with a thick bulb. Th: 
name “delayed start” suggested itself 

As with axial effects, so with |i 
tudinal: the different well-known ste: 
corrections for steady-state or equ 
rium, when viewed in non-Newton-Ha 
per light, became a modification of th; 
last portion of the response curve. T} 
name “delayed end” suggested itself (a: 
applying to this departure from the ex 
ponential response but not to the wa 
error which is an eternally-delayed end 
a permanent wrong reading). 

So a crusade was conducted—a shame 
less, revolutionary effort to undermin 
respect for the Newton-Harper |a\ 
among research men in several larg 
instrument companies and large institv- 
tions. At first it was done privately. I: 
May 1941 a public disclosure was mad 
including a drawing reproduced here as 
Fig. 4. Later, a disclosure on slow re- 
sponse was made before a scientific bod) 
but not published. Part of this latte 
disclosure (a_ section entitled “The 
Three Cases”) is now published for the 
first time—in highly-abridged form and 
“without math,” but with some of the 
families of curves illustrating the three 
ways in which a simple body cools (0! 
heats) when, after being in complet 
temperature equilibrium with its sur 
roundings, it is subjected to one sudde! 
change of ambient temperature. 


































































“THE THREE CASES” 


Chief causes of slow response are (1 
poor heat transfer To the primary-ele 
ment assembly and (2) primary-eleme! 
assemblies that are heavy, structurall) 
complex, and geometrically poor: | 
surface/volume ratio. 

The problem of poor heat transfer— 
in itself—will never be fully solved fo! 
all applications. Heat flows from a flu.’ 
to a solid (or vice versa) by reason 0 
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a difierence of temperature. The smaller 
the difference, the smaller the flow. The 
fow depends also on the resistances 
which impede it—exactly as does an 
electric current. These resistances exist 
at every surface. They are least when 
the fluid moves rapidly past the primary 
element assembly; they are high when 
circulation is zero. In other words, at 
zero circulation the CONDUCTANCE of 
heat has its lowest value—as if a high- 
resistance FILM surrounded the bulb or 
couple-protecting tube. Hence the ex- 
pressions “film conductance” or “film 
coefficient” (in addition to “surface co- 
efficient” which is a general term includ- 
ing radiation). The film coefficients for 
gases are, of course, much lower than 
those for liquids, but different liquids 
have enormously different film coeffi- 
cients. 

The over-all surface coefficient de- 
pends partly on the fiuid but it depends 
also on the material of which the solid 
is made; also on the nature of the sur- 
face (rough or smooth); on its shape 
(with or without fins, etc.) and even on 
its “color” or spectral absorptance and 
emittance with emphasis on the infra- 
red. A surface of a certain material may 
look black to the eye but may be a poor 
absorber of infrared; a surface of an- 
other material may be a perfect visual 
mirror but may poorly reflect infrared. 

The ideal material would have ex- 
tremely high heat conductivity, of 
course, but—and this is too often over- 
looked—it would “weigh nothing” (low 
density) and it would be “easy to heat” 
(low specific heat). Thus the ideal ma- 
terial would have an extremely high 
THERMAL DIFFUSIVITY—which all-impor- 
tant property is conductivity divided by 
(density times specific heat) or, in the 
usual symbols, a = k/pc. Diffusivity may 
also be thought of as heat conductivity 
divided by heat capacity per unit vol- 
ume. Remember that diffusivity is the 
most important thermometric property 
of sockets, etc., for upon its value de- 
pends the speed with which a tempera- 
ture wave travels by conduction. 

Case 1 is the Newton-Harper law. It 
is shown in the lower right-hand corner 
of Fig. 5. The top line of the 1” square 
represents the initial temperature along 
a diameter (any diameter) of the 
sphere. It is the same as that of the 
; furnace and it is absolutely uniform. It 
is not marked but the reader will note 
that it corresponds to no change: to 0% 
change. The cannon-ball is suddenly 
withdrawn and subjected to atmospheric 
temperature (100% change). The tem- 
perature of the cannon-ball drops ac- 
cording to the Newton-Harper law: at 
time 1.0 it has dropped 63% of the way. 
At that time—and at every other time— 
its center temperature is always the 
same as its surface temperature. 

Such a cannon-ball does not exist. 
Why then are the departures of good 
commercial thermometers so small that 
complete response curves were repre- 
sented as Newtonian? Because thermom- 
eter makers always did their best to 
use high-conductivity materials and, 


when using a poor conductor such as 
glass, made it so thin that its capacity 
(specific heat times density times mass) 
was so small that it almost acted as a 
“pure resistance” of smaller value than 
the reciprocal of the film conductance. 
Surface film coefficients, by general agree- 
ment among writers on heat transfer, are 
devoid of capacitance, Their reciprocals are 


film is responsible for a greater drop (or 
rise) than is the partition between air and 
medium, This Fig. 2 partition, by the way, 
is made of a poor conductor, as is evident 
from the ratio of the drops. When an excel 
lent conductor separates warm stagnant air 
from cold stagnant air, its resistance is so 


small in comparison to that of the two films 
that its thickness may be that of tissue paper 
or that of a book without affecting the over- 
all transmission by than about 0.3% 


more Cc 





























pure resistances. A film, in this sense, im- But the resistance of a sandwich consisting 
pedes the flow of heat as the flow of water of a mica sheet between two 1” metal plates 
is impeded by a cloth so thin that it does not may be a hundred time that of a 2” (or 
absorb any water. Note in Fig. 2 that each 4”) metal slab. 
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Now for the other extreme, Case 2, 
where it is assumed that the body is 
suddenly immersed in a perfect medium 
so that the film conductance is infinite 
(film resistance zero) and, therefore, 
that the surface temperature undergoes 
a 100% change instantly. Figs. 5 and 6 
illustrate the ensuing temperature his- 


yo Temp. of medium 





tory of every point within the sphere, 
thanks to the ingenious mathematics of 
Byerly and Williamson and Adams 
which made it possible to plot with “di- 
mensionless time” for the time scales. 
The nomenclature is included in Fig. 6. 


The c.g.s. system of units should be used in 
applying these two graphs to practical prob- 
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lems; but only when the reader is 
that film resistance may be ignore: 
heating or cooling a low-diffusivity 
fairly large dimensions in well-« 

water or other good heat-transfer 

Our example, lower left corner of } 
not a good one: sphere is too smal! 


Case 3 represents a close appro ch ¢ 
actuality: the temperature history of 
every point within the sphere depends 
on the material and on film coefficients 
From the voluminous literature, we 
chose the writings of Heinrich Grobe, 
because he derived his equations wit} 
the use of an ingenious over-all surface 
coefficient h which he called 
Warmeubergangszahl. As explained jy 
Fig. 9, this is the ratio of film coefficient 
(more a property of the medium than of 
the solid) to conductivity (of the mate. 
rial of the body). It being a reciproca] 
length, the lines in Fig. 7 converge at 
1/h meters from the surface. Figs. 7 and 
8 are plotted for hr = 1; Figs. 9 and 1) 
give usable data for other values of 
this product. Readers can use them by 
looking up values of film coefficients, 
etc. (and converting to m.k.s. and °C 
from tables in American texts). 

(Graphs for other bodies than spheres 
are generally similar at the start.) 


re lative 


To sum up: the Three Cases apply 
where the relative properties and sizes 
of bodies and the coefficients, are as 
follows: 


BS ee 1 2 

SR iatale a iw nik aie h small large 
Conductivity ...... high low 
Specific heat ....... low high 
EE oy gigi Wb a es low high ir 
Film coefficient ..... low high ir 
Over-all surface 

coefficient ....... low high ur 


So far, only the sudden change has 
been discussed. A good deal of repetition 
would be required in connection with 
what happens at various points within 
a simple body when it is subjected toa 
square wave or to a sinoidal change of 
temperature. The theoretical essentials 
are all set forth graphically in Figs. 11 
to 15. That these five drawings “speak 
for themselves” has been proved by 
audience reactions when they were 
shown as lantern slides. Consequently, 
the only textual comments which it 
seems proper to make are the following: 

Figs. 12 and 13 show that the heat 
capacity of protection tubes, sockets, 
etc., may cause serious delayed starts. 

Figs. 14 and 15 show, furthermore, 
the possibility of complex structures 
causing the controller to take aggravat- 
ing action instead of corrective action. 

These five figures, added to Figs. 5-1"), 
show that incorporating derivative, 
automatic-reset, etc., in automatic-con- 
trol instruments cannot fully remedy 
the harm done by the delayed start. 

The delayed start is not serious in sma! 
one-piece elements and may be neglect 
ed in the new post-war primary-element as 
semblies with a thin-glass or conducti\' 
metal bulb, or with good thermal contac! 
between thin glass and metal well, o: 
EXCELLENT metal contact between meta! bu!! 
and metal socket, or (in the case of resi* 
ance thermometers) with a complex stru 
ture of the tiniest commercially-practicab 
outside diameter, or with only one “moder 
refractory material’ thermocouple prot‘ 
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tion tube Of MINIMUM commercial thickness, 
But many old assemblies still in use should 
pe scrapped if really close control is desired. 

Regardless of medium or circulation, each 
element has an INTRINSIC CHARACTERISTIC 
“me: geometrically, the stubby cylinder is 
iImost as slow as the sphere, the “ribbon” 
« the fastest; structurally, the fastest is 
the “one-piece” or ‘‘no-voids”; the slowest 
has dead-air spaces. 


RECORDING RESPONSE CURVES 


About ten years ago, when the sus- 
picion that the delayed start and delayed 
end were not exceptional phenomena 
had become a certainty, several key men 
were tactfully approached. Their usual 
reply was: “These effects must be negli- 
gible; if they amounted to anything 
we'd have spotted them with the modern 
testing faciilties that you’ve admired!” 

Remembering those high-precision 
calibration facilities, one did not insist. 
Later, one began to realize that such 
facilities alone did not suffice. 

When war broke out overseas and 
America’s national defense effort began, 
one brought up the subject again—still 
privately but to more and more men; 
and with modest suggestions for simple, 
inexpensive gadgets. Then came Beck’s 
partial disclosure* in 1940 which un- 
loosed other disclosures** of departures 
from the Newton-Harper law. Then 
came Pearl Harbor: appropriations for 
instrument purchases shot up high 
enough to defray the costs of the new 
research suggested to large users as 


| well as to large makers. The gist of 
' these recommendations was as follows: 


First and foremost. Calibrating fa- 


| cilities, no matter how highly perfected, 


are designed for static or steady-state 
phenomena—bringing the thermometric 
system into temperature equilibrium 


| with the medium or the source. 


Second. Therefore, many respected 
traditions must be forgotten and atten- 
tion must be centered on means for dy- 
namie testing—not only for determin- 
ing Lez but for recording the COMPLETE 


response curve. 

Recording the INSTANT of to is required 
for determining Legs of FAST elements. 

And the common practice of “determin- 


_ing” to by drawing a pure exponential back- 


ward from mid-curve test-points is absurd: 
IT DENIES THE EXISTENCE OF THE DELAYED 
START IT CONCEALS ! 


Among the recommended means were: 


1. Constant-temperature baths and fur- 


| haces; and Standards for measuring such 


constant temperatures (all of which had pre- 
viously been highly perfected). It is realized 
that salt baths and oil baths are costly and 
that wastage must be minimized in adapting 
them for response-curve research. 

2. Sources of “expendable” controlled-tem- 
perature gases, liquids and radiations—all 
as inexpensive as possible. 

3. Means for quickly transferring a pri- 
mary element from the air to a bath or from 





*Rudolf Beck, “Thermometric Time Lag,” 
Transactions ASME, 1941, pages. 531-538. 
**Discussions of Beck’s paper, ibid, pages 


539-543 ; 


M, F. Behar, ‘“‘Time—Automatic Control's 


Friend and Foe,” Instruments, May 1941, 
pages 123-136. (See pages 130 and 131.) 


M. J. Zucrow, “Thermometric Lag Deter- 


#™minations for Cylindrical Primary Ele- 
oo aia Instruments, Oct. 1942, pages 398- 


Bradford Noyes, “The Stem Lag of Indus- 


trial Thermometers,” Instruments, Nov. 1942. 
Pages 449-457, 492. 


one bath to another without undue waste of 


























cision, Whose outflow is ‘““wasted” in the sense 



























































liquid or mixing the two liquids. that it must again be brought to tempera 
, ture; (b) a long trough containing a syrup 
4. M« sp a subjec ae She ecru to one or other rheologically -suitable stay-put 
ransie a recurrent alternation (square ; ; 
pao pivipine mishap ‘ ase nee ant medium heated to uniform variation in 
wave) without ng more han negligible SPACE so that traveling a bulb in TIME will 
om. arg hich means continuously return- produce the required effect: (¢) a uniformly 
on Ayo ot ipa yer ond a tank and the rising-temperature bath—mentioned last be- 
cold stream to the cold tank. cause adequate linearity requires the refine 
5. Means of subjecting an element to a ments and costs of the highest-precision 
uniformity-changing temperature in order Calorimeters, plus other features 
to determine the “true” or as-per-definition 6. Means of subjecting an element to a 
lag coefficient. Three principal types: (a) sinold. (a) Same as 5a but with the stem 
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are single alternations 


Response Curves of Primary Elements Obeying Newton's Cooling Law 


Case No. 


A thermometric body possessing perfect conductance (so that its 


own temperature /'s always uniform), surrounded by a pure resistance, 


Subjected toa “square-wave” fluetuation of Period = 2L 


Fig. 11 
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by a quick-shift device ; (b) similar to 5b 
but circular instead of straight and with 
heat “tapering’’ on both sides? of a diameter. 


7. In connection with most of the fore- 
going, means of accomplishing sharp sud- 
denness of temperature chanes—approach- 
ing the ideal of the “instant.” 


8. In connection with most:of the forego- 
ing, means of recording the :nedium’s tem- 
perature with extreme preciston: bare fine- 
wire thermoelectric or resistxnce elements, 
or thin-foil thermistors, actuating oscillo- 
graphs or high-speed recorders, 


9. In connection with most of the forego- 
ing, means of controlling the relative speeds 
of the medium and of the element—holding 
this speed constant when sco desired—and 
always measuring it accurately whether it 
is the mediim that flows or the element that 
moves in the medium. 


10. In connection with au of the fore- 
going, means of recording AWTOMATICALLY 
the response curves, Above all, more accu- 
rate recording! In the past, those workers 
who reported departures from the simple 
Newton-Harper law had been able to do so 
because they used more accurate methods 
than had their precursors. Therefore, since 
today it is possible to measure a thousandth 
of a degree “here” and a millionth of a sec- 
ond “there,” let previously-separate methods 
be combined. 
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Imaginary 6-pen Recorder with Primary 
Elements at Surface & Within Body to Show 
PENETRATION OF HEAT WAVES’ 








It was known that several instrument 
companies had for years been aware of 
the NEED for faster elements and had 
brought out faster elements to antici- 
pate the WANTS expressed by only a few 
prominent users. But it was hoped that 
the suggested intensive research, based 
on high-precision recording, would bring 
to light insuspected causes of slowness 
and delayed starts and would lead to the 
development of much faster elements 
and also to the improvement of installa- 
tion conditions—including the improve- 
ment of processes. 

These recommendations were supple- 
mented by sketches of devices designed 
to put an end to “guesstimating” in lag 
tests by making possible for the first 
time the accurate recording of real re- 
sponse curves — particularly of that 
enemy of close control, the delayed start. 
Some of these old sketches are repro- 
duced—all for the first time (except 
Fig. 21 which was printed in 1944). 
It is possible—or probable—that in the 
years since these (and other) sketches 
were privately recommended, several 
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If “far inside” temperature is 7 and surface temp, 
is T+asin pt, then (after sufficient time)distance 


from surface at which amplitude of 
pe 


fluctuation is 1/n of surface ampl. is 
where A= conductivity; P= density, C= specific heat. 


Fig. 14 
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companies and institutions desig; 


built better ones; but inasmuch «. tho, 


have not published their designs 
(to the best of our knowledge) d 


the fact that they have instal} - 


speed high-precision dynamic-test fa¢(j; 
ties, these mostly-crude inventions arc 
published for three purposes: 


1, Openly propagandizing for t) vide 
spread installation of devices for ) ‘ 
response curves—not necessarily | Pit 
but taking many different forms a See 
to the needs of each company or instity: ke 


2. Coyly inviting all those who “‘b 
ter mousetraps” to tell the world. 

8. Stimulating the inclusion of 
response data in specifications, 

(It is no longer a purpose to stin 
development of much faster element 
eral instrument companies began intengj 
development programs immediate! 
Pearl Harbor and their greatly-i 
products have been brought out. ) 


One recording essential will be mentio; 
first, because it was entirely overlooked } 
some of the men with whom the aut! 
cussed these tests some years ago, It 
ACCURATE synchronizer or time 1 
and by “accurate” is meant that th: 
of recording the instant of the sudden c} 
must be about one-thousandth of the they 
element's Leg or other comparatively 
characteristic time. Otherwise, the “delay 
start” cannot be measured—cannot + 
detected if the synchronizer is a Jast-: 
makeshift. A mark must be made on thy 
chart or film—whether by mechanical, « 
trical, optical or combination means— 
show the BXaAcT time of the sudden chang 
No drawings of synchronizers or time-n 
ers are included: they would take too 1 
space and would only amuse readers 
worked on certain military projects 

For square-wave and sinoidal-change tests 
the importance of a synchronizer is arguab\ 
because, as a rule, the phase difference can 
be computed from the attenuation. What is 
most important is to calibrate the input a: 
plitude on the same chart or film. To be sure, 
a good mathematician could compute the 


input amplitude from a series of records 
made at several speeds (like Fig, 13) but 
why go to needless tedium and troubk 
Investigators can obtain the information 


wanted by merely inspecting the records of 
square-wave tests. A glance at the thr 
‘scope pictures in Fig. 22 will show that 
simple and reliable apparatus for producing 
square-wave inputs and recording the 
sponse curves can obviate the need of co: 
putations. It’s the same idea as used in Ir 
spection Departments where semi-skil 
operators accept or reject parts by observing 
curves on ‘scopes. But, just as the init 
settings in an Inspection Department must 
be made by a professional in order that t 
curves should tell the truth, so must thet 
temperatures be marked accurately on th 
scale of the paper chart, or photograp 
film or paper, or ‘scope screen, This takes 
time: the bulb or couple should be kept 
each of the two extremes for at least tr 
times as long as Leg (because of the poss 
bility of an unsuspected “delayed end 
fore starting a square- or sine-wave test 
The recording of response curves is 
much of a problem in the testing of pressu! 
spring systems of recorder-controllers 
principal modifications are (1) substitut 
fast chart-drive for the standard clockw 
and (2) install an accurate synchronizin 
device. The system’s own pen will t: 
response of the COMPLETE system cons 
of bulb, capillary, pressure-spring an 
Therefore, pen friction; tubing lag and 
effects will make the response slows 
that of the bulb alone—which is all t 
good when the response of the com) 
measuring system is what is desired 
known, as in doing research on all the f 
of a controller-and-process pilot plant 
the process dead-times are supposed t 
been minimized and where controlle: 
time is suspected of being the chief 
In such a pilot plant, therefore, one 
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pe careful to duplicate the installation con- 
ditions of the future application, including, 
of course, the tubing length. 

The tubing lag coefficient may be of the 
order of seconds (not milliseconds) for each 
100 feet. In the April 1941 Instruments Dr. 
H. A. Rolnick gave the following figures for 
Lag (no doubt too high for the improved 
models of today) : 


Type Tubing I.D. Seconds 
Gapnuead ........ 0.018” 0.5 
Gas-filled 0.008” 13.0 
Vapor-pressure 0.018” 84.0 
MI cece coe 0.008” 4.0 


Similarly, if the control parts carried by 
the pen are suspected of imposing a slight 
drag, they should not be removed; and it 
may even be advisable in some cases to run 
comparative tests with these parts function- 
ing and not functioning. For example, if the 
pen carries a pilot valve flapper or lever, or 
a resistor-wiping arm, or even a non-contact 
device, an excellent way of determining the 
presence or absence of reaction or drag ef- 
fects is to run tests with the electricity or 
fluid medium “full-on” and “all off.”” (Note: 
In most of the new models of air-ops, even 
those with flappers, the effect is negligible, 
but in many old models you can make the 
pen move—slightly but noticeably—by vary- 
ing the air-supply pressure; and in some 
very old models you could “make the pen 


<A 





/ / 
i 
/ 
/ <I} Lag Test Suggestions 
¢ 


) Series Ll 
Quick-transter devices 











~ 36 
jump” by turning the air on and off. Don’t 
laugh: these pioneer recorder-controllers 


made history !) 

Recording the response curves of the meas- 
uring systems of non-recording (and non- 
indicating) controllers involves more time 
and perhaps some small extra expense, but 
it should involve neither ‘‘trouble’’ nor brain- 
racking in a large or medium-size Instru- 
ment Department, If the measuring system’s 
indication or signal is electrical, the requi- 
site facilities are no doubt at hand, If the 
indication or signal is the small deflection 
of a mechanical part, a piece of incombusti- 
ble and non-curling foil can be attached to 
the arm or lever and the shadow of a se- 
lected edge projected on a moving film, 
photostat paper, etc. If optical magnification 
alone is depended upon, the blurred-edge 
uncertainty error may be commensurate 
with the desired limit of experimental error ; 
therefore the foil you glue onto the deflecting 
member should be shaped like a lever to 
multiply the thousandths-of-an-inch deflec- 
tions about twenty times so that the blurred- 
edge error will be much smaller than the 
least deflection to be shadow-recorded. 

SOME GADGETS 

The first sketch, Fig. 16, is not a genuine 
invention: most of the credit should go to 
the late well-beloved Frank Bast who de- 
vised an automatic ‘“‘flip-flop’’ for making 
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Instead of an eccentric 
(for subjecting bulb to 
@ sinoidal temperature 
wave) & quick -acting’ 
Solenoid device can be 
used for single-change 


or Sguarewave tests. ‘ 








































| LAG TEST SUGGESTIONS 
Series I- Quick-transter Devices 
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weeks-long fatigue tests of mercury-system 
pressure-springs in 1922 or 1923, when a 
new steel analysis was. specified and 
various heat-treatments tried out. Good old 
Frank gave the world an “everlasting’’ ther- 
mal system but he never recorded a response 
curve as now understood. His life 
tester allowed much too long an interval for 
the changes to be “sudden’’: therefore the 
idea in designing the Fig. 16 device was to 
speed up the transit. The user should in- 
crease transit speed to near the danger- 
point of damage, especially in singl 
tests requiring time-scale accuracy. 


service 


change 


Notes: (1) In using all such devices, the 
bath circulation speed must be accurately 
known and jotted down, (2) The initial 


rapid immersion is equivalent to extremely 
rapid circulation; therefore the bath must 
have equally good circulation, so as to obvi- 
ate the need of tedious computations of cor- 
rections for variations in the film coefficient 
of the outer surface, (3) This device is for 
relatively short bulbs; in long bulbs—say 
18” or 24”—the centrifugal force, especially 
on mercury fillings, would produce a 
sure Wave serious enough not only to show 
one false jog on the record but to have a 
longer-lasting influence. (4) Splash guards 
cannot completely prevent mixing. 

The Fig. 17 arrangement is one of several 
“through-the-wall” devices designed for 
three purposes: (1) to minimize the transit 
time of long bulbs which cannot be jumped 
over a partition; (2) to minimize splashing ; 
(3) to determine the responses of bulbs 
which are to be installed in slowly-circulated 
media and which, therefore, are desired to 
be subjected to relatively slow circulation: 
accomplished by minimizing the distance, 


pres- 


Note: It is difficult to conceive a lag test 
reproducing stagnant-medium installation 
conditions: if the CHANGE is sudden, the 
circulation is momentarily rapid if the 
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LAG Test SuGGesTions 
Series TI—Flow Switches 
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LaG TEST SUGGESTION: 
Series IV— Radiation Receiy-;, 
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Fig. 20 


change is slow, the recorded response curve 
is worthless because to is unknowable.. 

Fig. 18 shows one of the multi-purpose 
devices for sudden-change, sinoid, square- 
wave, etc. Mixing is inevitable. The leaks LL 
prevent dead-ending a stream when it is 
momentarily shut off. A low-lag bare re- 
sistance wire, R, is the primary element of 
the chronograph and master recorder. Such 
a Standard showid be incorporated in other 
devices when not shown in their drawings. 

In Fig. 19 is shown one of several FLOW 
SWITCHES designed to accomplish a sudden 
change from one to another of two UNINTER- 
RUPTED streams, each of which returns to its 
respective tank. The shortcoming is that the 
bulb is subjected to high accelerations at 
high speeds of switching. 

This shortcoming is overcome in the Fig. 
20 device which holds the bulb motionless. 
The only moving part of this flow switch is 
the sleeve. Power shifter not drawn. To 
meet high-cost objections, the whole appa- 
ratus was designed to be easily transport- 
able (see small sketch) so that a number of 
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companies and institutions could use it in 
rotation and share the expense. (By the 
way, this could be done with other trans- 
portable devices.) 

(Fig. 21 omitted at last moment for lack 
of space. It is the only lag-test apparatus 
drawing previously published. See Jnstru- 
ments, Nov. 1944, page 663.] 

Fig. 22 is self-explanatory. 
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ONDAY, SEPT. 13—10:00 A. M. 


3A. Session on Ordnance _ Instru- 
nents. Room 200. Technical Chairman, 
» E. Hightower (Naval Research Lab- 
ratory, White Oaks, Md.) 



















whered |) “A Comparison of Small and Medium 
er lape \Mlectric Power Servomotors,” by Rob- 
represen ve e \ ane ier sec 

respons | t §. Edwards (Sperry Gyroscope Co., 


reat Neck, L. I.) Paper No. 48-1-1. 


= Abstract. The paper will deal with the 
ractical considerations of the various 
nedium power servomechanisms. The 


jualities desired in such servomotors will 
ho discussed and various types of servo- 
jtors compared. Specific data will be 
jven for several motors, 


“Photographic Instrumentation Used 
in the Development of the ‘Bat’ Missile,” 
by H. K, Skramstad (Guided Missiles 
ection, Ordnance Development Lab- 
ratory, Washington, D. C.) Paper No. 
8-1-2. 

Abstract. A description is given of the 
various photographic instrumentation meth- 
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ds that were used during the war in the 
‘\Hievelopment of the guided missile ““BAT.’ 

film and slides showing the instrumenta- 

. ion of test vehicles to obtain data on aero- 

> ynamic performance, stabilization, and 


ontrol during flight are presented. 


“Temperature and Pressure Meas- 
rements in Rockets,” by R. J. Havens 
Naval Research Laboratory, Washing- 
on, D, C.) Paper No. 48-1-3. 


Abstract. Ambient pressures in the upper 
htmosphere weré measured by locating 
yressure gages in the nose, in the warhead 
nd six diameters from the nose of a y 
Pressures between atmospheric and 
m of Hg were measured. Bellows gages 
ere used between pressures of one atmos- 
here and 30 mm of Hg. A series of Pirani 
ages were used between 20 mm and 10-3 
nm of He, while a Philips gage was used 
o measure pressures between 10-8 and 10-6 
nm of He. 

Skin temperatures were obtained by 
sing platinum resistance wires in thermal 
ontact with the skin of the rocket. All 
emperature and pressure gages used in the 
ocket gave a change in potential of at 
ast two volts over their useful range with- 
ut the use of amplifiers. 


ONDAY, SEPT. 13—2:30 P. M. 


A.S.M.E. Session on Temperature and 
Pressure Elements. Room 200. Techni- 
al Chairman, I. M. Stein (Leeds & 
jorthrup Co., Philadelphia, Pa.) Re- 
order, G. H. Lee (U. Naval Acad- 
ny, Annapolis, Md.) 

“Res onse Characteristics of Resis- 
: ermometers,” by A. J. Horn- 
ew (Bailey Meter Company, Cleve- 
d, Ohio.) 


Abstract. Speed of response of the ther- 
hometer element is an important factor 
h the accurate measurement and control 
temperature for industrial processes. 
his paper discusses the significance of the 
me constant as a basis of comparison of 
ements and shows quantitatively by 
leans of data and curves the effects of 
arying the design factors such-as socket 
ze, materials and internal element struc- 
re. The relation between the heat trans- 
fr rate from the surrounding medium to 
e socket wall and the element response 
shown by response data for a number 
designs tested in air and water. Methods 
e given for determining the temperature 
§. time response curves of elements in a 
edium whose temperature is changing 
ddenly, uniformly and sinusoidally as a 
netion of time. 





rHIRD ANNUAL CONFERENCE and EXHIBIT of INSTRUMENT SOCIETY of 
CONVENTION HALL, 


TECHNICAL PROGRAM 


Instrument Society of America, American Institute of Electrical Engineers, 
American Physical 


PHILADELPHIA, SEPT. 


Society, American Society of 

“Bourdon Tubes in 5000 psi Pressure 
Transmitters,” by O. C. Brewster (Con- 
sultant, Litchfield, Conn.) 


Abstract. Bourdon tubes, when the tips 
are restrained from motion, exert forces 
accurately proportional to the pressure 
applied, but these forces are relatively very 
small when compared with those of bel 
lows or diaphragms of minimum practical 
area, Use is made of this characteristic in 
the design of a pneumatic force-balance 
pressure transmitter. The small force 
exerted by a high-pressure Bourdon tube 
results in a major reduction in the forces 


which the various parts of the instrument 
must withstand, As the balancing element 
an area baffle is used as this type of baffle 
has characteristics particularly well suited 
to this use. A 5000-psi transmitter was de- 
signed, built and tested, The entire instru- 
ment is housed within the case of a stand- 


ard 414” pressure gage. 


MONDAY, SEPT. 13—8:00 P. M. 


I.S.A. Session on Automatic Control. 


Ballroom. 

“Demonstration of Automatic Con- 
trol Principles,” by Gerald F. Akins, 
assisted by John H. Kowalski (East- 


man Kodak Co., Rochester, N. Y.) 

Abstract. The 
personnel in the 
matic Control was 
wide project in the 


problem of training new 
fundamentals of Auto- 
recognized as a plant- 
Kodak Park Works of 
the Eastman Kodak Company. To provide 
this training it was decided that a visual 
demonstration of a control system such as 


a liquid level process would offer a most 
effective training device. 

A portable panel depicting a “tank-level” 
process was constructed and a series of 
control “gadgets” ranging from the “on- 
off"’ type to the modern “proportional-reset- 
rate” type were fabricated on plywood 
panels for progressive use during the 
demonstration, The pattern of the lecture 
has been made to follow the stepwise im- 
provements in controller design over the 
past twenty years. 

To illustrate the proper application of a 
controller to a process, the basic panel can 
be arranged to allow for the addition of 
such factors as “demand capacity” and 
“time lag.” To complete the picture, a 


typical drying process problem is discussed 
during the lecture to dramatize the “right” 
and “wrong” of controller application. 
Following some forty demonstrations be- 
fore varied groups such as engineers, staff 
technicians, installation men, instrument 
servicemen and production operators it is 


believed that the panel has been of con- 
siderable value as a training device since 
it greatly simplifies the explanation of a 
complex subject. 

The panel was constructed by John H. 
Kowalski, supervisor of the Instrument 


Service Department at Kodak Park. During 


the demonstration, Mr. Kowalski assists 
the speaker by installing the various 
types of control mechanisms on the panel 


and making the necessary controller adjust- 


ments to suit the characteristics of the 
process, 
TUESDAY, SEPT. 14—10:00 A. M. 


I.S.A. Session on Control Valves. Room 
200. Technical Chairman, Paul Elfers 
(Fisher Governor Company, Marshall- 
town, Iowa.) 


“Valve Characteristics and Automat- 
ie Control,” by J. G. Ziegler and N. B. 
Nichols (Taylor Instrument Cos., Roch- 
ester, N. Y.) Paper No. 48-2-1. 


Abstract. This paper will discuss the 
operation and requirements of the control 
valve and its relation to the principles of 
automatic process control. An attempt will 


13-17, 


Mechanical 


AMERICA 


1948 


Engineers 
be made to relate the ntt 
icteristic to the other factor { col 


trolability, 


by D. 
Ithaca, 


“Control Valve Body Design,” 
P. Eckman (Cornel! University, 


N. Y.) and R. B. Werey (Conoflow 
Corp., Philadelphia, Pa.) Paper No. 48 
2-2. 

ibstract, The inalysis of — flo 
through a control valve is approa¢ d fron 
the viewpoint of inquiry into ‘te of the 
factors influencing the calibration of the 
valve, It is said that a control valve is a 
calibrated device of simple construction and 
adequate capacity. The relation between 
hand valves and control valves is discussed 
and a very brief history of the control 
valve is given, Ideal flow conditions are 
given by the Bernoulli law and three diffi 
culties with its use are reviewed, The in 
fluence of valve flow coefficient, loss co 
efficient, and form of pressure losses in 
valve bodies are considered; and a semi- 
analytical equation for actual flow through 
a valve is deduced. In part, it is concluded 
that extrapolation of valve flow data to 
high pressure differentials is fallacious and 
that maximum area of valve port opening 
should be proportioned to both valve en- 


trance area and pressure differential. 


“The Liquid Flow Characteristics of 
a Pipe Line and a Control Valve,” by 
Otto Kneisel (Hammel-Dahl Company, 
Providence, R. I.) Paper No, 48-2-3. 


Abstract. The object of this paper is 
to find the general solution of the follow- 
ing problem. If the following is known 
the liquid flowrate in gallons per minute, 
the specific gravity, viscosity, the equi 
valent length of the pipe in feet, and the 
permissible line velocity, one can deter 
mine the pipe size, valve size, pressure 
drop required across the line and the valve, 
the flow rangeability and the flow charac 
teristics. A general solution is derived and 
plotted on a network chart so that a given 


practical problem can be readily answered 


TUESDAY, SEPT. 14—10:00 A. M. 


A.I.P. Session on Scientific Instruments. 
Room 300. Chairman, Gaylord P. Harn- 
well (University of Pennsylvania, Phil- 
adelphia, Pa.) 

“Electron Microscopy,” by James 
Hillier (Radio Corporation of America, 
Princeton, N. J.) 


Abstract. The fundamental physical prin- 


ciples involved in the electron microscope 
and the basic design of a practical instru- 
ment will be discussed rather briefly. This 


will be followed by an evaluation of the 
present status of existing instruments both 
on the commercial and research levels. 
The range of application of the electron 
microscope will be described with a number 
of specific illustrations. Various limitations 


on the present application of the instru 
ment will be considered in some detail and 
the methods by which these may be over- 
come will be discussed, 

“The Measurement of the Particle 
Size of Sub-Sieve Powders,” by R. E. 
Payne (Sharpless Corporation, Phila- 
delphia, Pa.) 

Abstract. A critical review of the more 


important existing methods of analysis of 


the particle size distribution of powders 
below the sieve range is given, In general, 
these methods are found to be inaccurate, 
tedious, and applicable to only certain types 
of powders. They possess a common diffi- 
culty in that no methods exist for the de- 
aggregation and dispersion of general pow 
der samples. A new method of gaseous 
sedimentation is described which is accu- 
rate, rapid, and largely free from these 


deaggregation and dispersion difficulties. 


August 1948—Instruments—Page 699 

















’ 


“Infrared Instrumentation,” by Van 
Zandt Williams (American Cyanamid 
Co., Stamford, Conn.) 

Abstract. A presentation of present-day 
infrared instruments such as prism and 
grating spectrometers, infrared gas ana- 
lysers, and restrahlen equipment, The pres- 
ent day applications to infrared research, 
industrial analysis, and plant control will 
be discussed to furnish instrument criteria 
and to project future developments, 


TUESDAY, SEPT. 14—2:30 P. M. 
A.S.M.E. Session on Process Control. 
Room 200. Chairman, R. L. Goetzenber- 
ger (Brown Instrument Company, 
Washington, D. C.) Recorder, R. W. 
Hunting (Philadelphia Electric Co., 
Philadelphia, Pa.) 


“Laboratory Anologs for Electric 
Furnaces,” S. P. Higgins and R. M. 
Hutchinson, Brown Instrument Com- 
pany, Philadelphia, Penna, 


Abstract. Purpose of this paper is to dem- 
onstrate that analogs of electric furnaces 
can be developed from test data, which 
analogs will duplicate the action of the in- 
dividual furnace insofar as on-off control 
is concerned. Pictures, analog diagrams, 
and descriptions are included on _ several 
furnaces and the method of development is 
demonstrated by calculations and data from 
one furnace, 

Additional Papers to be announced 
later. 


TUESDAY, SEPT. 14—8:00 P. M. 
I.S.A. Session on Electronics. Ballroom. 

“Looking into the Future of Elec- 
tronics,” Gordon Volkenant (Minneapo- 
lis, Minn.) 

Presentation and demonstration will cover 
the unusual advantages of the “electronic 
way.” A host of instrumentation applications 
will be covered, as well as facsimile, tele- 
vision, dust and dirt precipitation, electronic 
heating and cooking, metal and movement 
detection, radio control, electronic naviga- 
tion, communication, etc. 


WEDNESDAY, SEPT. 15—10:00 A. M. 
I.S.A. Session on Cascade Controls. 
Room 200. Technical Chairman, Garner 
C. Parr (Ash Engineering Co., Phila- 
delphia, Pa.) 

“The Use of Interconnected Control 
Instrumentation for Offsetting Unfa- 
vorable System Characteristics,” by J. 
A. Pellettere (Gulf Oil Corp., Pitts- 
burgh, Pa.) Paper No, 48-3-1. 


Abstract. 
fluid-flow 
instrumentation; a 
teristics of one-, two-, 
instruments with the 
multiple, or interconnected, 
struments in cases where 
time lags exist, 


of certain basic 
systems to assist in selection of 
comparison of charac- 
and three-function 
characteristics of a 
system of in- 

unfavorable 


An analysis 


“Experimental Application of Com- 
bustion Controls to a Process Heater,” 
by W. E. Boyle (Shell Oil Co., Inc., 
Wood River, Ill.) and P. R. Hoyt (Shell 
Development Co., San Francisco, Calif.) 
Paper No, 48-3-2. 


Abstract. Deals with the development, de- 
sign, application and results of this experi- 
mental installation. Of particular signifi- 
cance is the successful application of an 
oxygen analyzer, measuring and recording 
oxygen content of the flue gas, used as an 
index for maintaining optimum combustion 
efficiency by automatically controlling flow 
rate of total combustion air. Improved com- 
bustion efficiency represents a reduction of 
fuel consumption averaging 15%. Based on 
this fuel saving payout time for the complete 
installation was 3% months. Limitations 
emphasize need for improved burner and 
furnace design. 


“The ABC’s of Multi-Element Con- 
trol,” by C. H. Barnard (Bailey Meter 
Company, Cleveland, Ohio.) Paper No. 
48-3-3. 
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ibstract. New approaches to control of 
continuous processes are necessary because 


of the trend toward higher through-puts 
and more precise operation. This paper 
covers the application of multi-element 
control systems to continuous processes, 
and discusses the benefits to be gained 
from their use. The various factors to be 
considered, and rules for application are 
given, 


WEDNESDAY, SEPT. 15—10:00 A. M. 


A.LP. Session on Scientific Instruments. 
Room 300. Chairman, George R. Har- 
rison (Massachusetts Institute of Tech- 
nology, Cambridge, Mass.) 

“The Physical Principles of Vacuum 
Measurements and Production,” by C. 
H. Bachman (Syracuse University, 
Syracuse, N. Y.) 


Abstract. The attainment of a vacuum in 
a chamber depends upon the diffusion of 
the undesired gas to an adjacent region 
of lower pressure. This region of lower 
pressure customarily is created by a vacuum 
pump or pumps operating either on the 
principle of mechanical positive displace- 
ment or on the basis of the undesired gas 
molecules being given a preferred direc- 
tional impetus by the molecules of a con- 
trolled stream of vapor. 

A number of phenomena exist by means 


of which the degree of evaluation may 
be measured. Each of these has its own 
range of usefulness. Control of pumps, 


valves, and associated apparatus may be 
obtained with some. Several new devices 
have been developed for use as gauges, in- 
dicators or for equipment control. 


“Acoustics Instrumentation,” by Rich- 
ard H. Bolt (Massachusetts Institute 
of Technology, Cambridge, Mass.) and 
Richard K. Cook (National Bureau of 
Standards, Washington, D. C.) 


Abstract. measurements gen- 
erally involve electroacoustic transducers 
for energy conversion; electronic equip- 
ment for energy generation, reception and 
processing ; and, in many cases, special en- 
closures for producing specified sound fields. 
We describe first some precision transduc- 
ers (microphones and earphones) which 
are used primarily as laboratory standard 
instruments. We then discuss some compos- 
ite measuring instruments which combine 
transducers with electronic circuits, These 
include sound level meters and analyzers 
for audio measurements; and interferome- 
ters and pulsing equipment for ultrasonic 
studies of solids and liquids, Typical acous- 
tic enclosure instruments are couplers for 
calibrating earphones and _ microphones; 
impedance tubes for studying acoustic ma- 
terials; reverberation chambers for meas- 
uring absorption in surface materials and 
in the enclosed medium; and _ anechoic 
chambers for producing sound fields free 
from reflections, 


“The Tools of the Physics Teacher,” 
by Richard M. Sutton (Haverford Col- 
lege, Haverford, Pa.) 


Acoustics 


Abstract, Physics Laboratory’ experi- 
ments and lecture table demonstrations re- 
quire a great variety of instruments, many 
of them designed in the past by those who 
discovered new principles or attempted to 
illustrate old ones. The need continually 
changes and new devices are called for. 
The author will evaluate some of the suc- 


cessful apparatus already available, will 
speak on the effect of new industrial ma- 
terials on the tools of the teacher, will 


indicate some of the spots where improve- 


ments are needed, and will discuss the 
function of the physics teacher as a de- 
signer of new gadgets. The talk will be 


illustrated by demonstration of several ex- 
perimental arrangements, in part the au- 
thor’s own creation, with the accent on 
simplicity. 


THURSDAY, SEPT. 16—10:00 A. M. 


I.S.A. Session on Control Instrumenta- 
tion. Room 200. Technical Chairman, A. 
Novak (Monsanto Chemical Company, 
Boston, Mass.) 


“Supervisory Control Systems,” by 
Louis Gess and R. M. Hutchinson 
(Brown Instrument Company, Philadel- 
phia, Pa.) Paper No. 48-4-1. 





Abstract. Industrial process: 
evolved into large complex units 
strumentation adds further’ co 


Many fields are requesting conde; 
strument panels to achieve lowe; 
duced operator fatigue, rapid n 


sponse to upsets, and centralized 

The authors present comments ar 
the exhibition of a “future” pan: 
tractors and operators, 

“Pneumatic Transmissio}; 
Lags,” by Mead Bradner (F 
Company, Foxboro, Mass.) Pape: \ 
48-4-2. 


ibstract. Data are presented 
characteristics and values of lags 
tered with 4” and %” copper tut 
lengths up to 2000 feet, using 
capacity” inputs which were varied } 
step upset, (b) constant rate ay 
sinusoidal change. A number of tern 
volumes were used. 


“Instrumentation—By and With Con. 
trolled Volume Pumps,” by Robert T. 
Sheen (Milton Roy Company, Philade!- 
phia, Pa.) Paper No. 48-4-3. 


Abstract, The controlled volume pum, 
described as a meter with the element 
design that qualify it for this ela 
tion. The application of this type of pu 
with flowmeters is described for proportior 
ing control. The pump is used with pH cor 
trol systems with variables separate] 
troduced on speed and on length of st: 
so that two variables can be independent 
compensated affecting the rate of chemi 
ee. 

A new system for concentration contro] 
is described, This system makes possibl 
for the first time, control of concentratior 
where direct measurement of pH valu 
conductivity, specific gravity, etc, is 
feasible or practical due to the relativel) 
strong concentration resultin in a flat 


curve measurement,. Specific examples of 
such concentration control are describ 
with strong acids, strong alkalis, and th 


control of bleach baths by oxidation po- 
tential titration. A modification of. this 
same general system is possible to giv:s 
continuous titration recorder. 


THURSDAY, SEPT. 16—10:00 A. M. 


A.1.P. Session on Scientific Instruments. 
Room 300. Chairman, Elmer Hutchis- 
son (Case Institute of Technology, 
Cleveland, Ohio.) 


“Radio Spectroscopy,” by Charles H. 
Townes (Columbia University, New 
York, N. Y.) 


Abstract. Use of radio-frequency spectro- 
scopy has recently been increasing rapidly 
due, in large part, to the stimulus of micro- 
wave techniques developed for radar pur- 
poses during the war, This type of spe 
troscopy has been applied to a number of 
fundamental problems in the various fields 
of nuclear physics, molecular structure, and 
physics of the solid and liquid states. Tech- 
niques for measurement of resonant radio- 
frequency spectra as well as interpretation 
of the spectra will be discussed. 


“Gas Analysis by the Mass Spec- 
trometer,” by Alfred O. C. Nier (Uni- 
versity of Minnesota, Minneapolis, 
Minn. ) 


Abtract. When a gas at low 
bombarded by electrons positive ion: ¢ 
formed. These may be analyzed according 
to their weight by sending them throug! 
the proper combination of electric and mas- 


pressure 15 


netic fields. The method has become ex 
tremely useful as a method for analyzing 
mixtures of gases. Not only has it been 
employed in laboratory installations, but 


it has found a place in industrial control. 
Special instruments may be _ constructed 
which will monitor -continuously the com- 
position of a process gas, Other instruments 
based upon the mass spectrometric princi- 
ple have been built for detecting leaks in 
apparatus which must be vacuum tight 


“Radioactive Tracer Techniques and 
Measurements,” by L. F. Curtiss (Na- 
tional Bureau of Standards, Washing- 
ton, D. C.) 
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abstract. A discussion of the principles 
oived in use Of radioactive tracers with 
enumeration of some typical radioisotopes 
suitable for special tracer applications. 
Yethods of preparing labelled elements will 
ne described with the details of the re- 
suired measurements of the radioactivity 
¢ the samples. Some examples of the suc- 
egsful use of radioactive tracers will be 
summarized, particularly in the fields of 
physics, chemistry and biology. 


nvol\ 


THURSDAY, SEPT. 16—2:30 P. M. 


\.LE.E. Session on Electronic Instru- 
ments. Room 200. Chairman, R. Feldt 
(Allen B. DuMont Laboratories, Inc., 
Passaic, N. J.) 


“Fail-Safe Operation of Electronic 
Cireuits,” by G. D. Hanchett (R.C.A. 
Mfg. Co., Camden, N. J.) 


Abstract. An important consideration in 
the design of many electronic circuits for 
the control of industrial equipment is that 
the circuit must ‘‘fail-safe.’’ The possible 
causes of failure with conventional circuits 
are reviewed, and the following types of 


failure are discussed in detail: 1. Those 
resulting from tube aging. 2. Those result- 
Bing from tube shorts or opens, 3. Those 
resulting from other component parts 
defects. 


Methods for achieving “fail-safe” opera- 
tion are examined and illustrated by basic 
creuits utilizing the type 2D21 and incor- 
porating “fail-safe” design. 


“Cathode Ray Oscillograph Develop- 
ments for Laboratory and Production 
Use,” by C. Berkley (Allen B. Du- 
Mont Labs., Inc., Passaic, N. J.) 


Abstract. A recently developed series of 
cathode-ray _tube instruments and access- 
orles, enabling the satisfactory solution 


of the widest range of oscillographic prob- 
lems are described. These include: 1. Stan- 
dard high voltage oscillographs and power 
supplies for use in high speed photography 
and projection of patterns for educational 
purposes, 2. A High Voltage Cathode-ray 
Qscillograph Indicator and its power sup- 
ply, capable of operation up to 29 kilovolts, 
for use in high speed transient studies, 3. A 
precision Cathode-ray Oscillograph devel- 
oped for television wave form monitoring, 
capable of driven sweeps of 2-inches-per- 
miero-second writing speed and having a 
bandwidth of 10 megacycles. 4. A Dual 
Beam Oscillograph with completely inde- 
pendent control of both beams. 5. A con- 
tinuously synchronized Polar Co-ordinate 
Indicator, developed for studies in connec- 
tion with rotating mechanical systems. 


Accessories to these instruments for cali- 
bration, projection, and photographic re- 
cording are described. Design features of 
these cathode-ray oscillographs indicatine 
future trends are discussed. Typical appli- 
cations are described and wil! be demon- 
ttrated during presentation. 


“Oil Film Thickness Indicator for 
Journal Bearings,’ by Mr. M. L. Green- 
ough (National Bureau of Standards, 
Washington, D. C.) 


Abstract, An instrument is described for 
measuring the radial thickness of lubricat- 
ing oil film separating a rotating shaft 
from its bearing. Four distance-measuring 
elements mounted on the bearing provide 
electrical signals proportional to film 
thickness at these locations. A cathode 
may tube fed with these signals gives a 
continuous indication of eccentricity, the 
radial displacement of shaft center from 
bearing center. Provision is made for deter- 
mination of diametrical clearance at any 
ime during operation, permitting rapid de- 
termination of film thickness by subtracting 
ccentricity from one half the diametrical 
learance, The necessary vectorial sub- 
raction is performed by manipulation of 
suitable scales on the cathode ray tube 
screen, 




















The distance-sensitive elements, operat- 
ng upon the principle of variation of mu- 
ual inductance with proximity of a con- 
lucting surface, are discussed in detail. Re- 
ent trends toward miniaturization of these 
lements are shown. Electronic circuit de- 


‘ign and instrument performance are also 
reated, 





THURSDAY SEPT. 16—8:00 P. M. 


1.S.A. Session on Instruments in Crime 
Detection. Ballroom. 


“Science in Crime Detection,” by L. 
V. Boardman (Special Agent in 
Charge, Philadelphia office, Federal 
Bureau of Investigation, Philadelphia, 
Pa.) 


Abstract, Outline of origin and growth 
of Technical Laboratory of the F.B.L., 
which is more popularly termed the Crime 
Laboratory, to where it is today the larg- 
est and best equipped crime laboratory in 
the world, Criminal case histories reflecting 
where items of evidence found at the scene 
of the crime were transmitted by the inves- 
tigator to the laboratory for examination 
will be cited, Will explain the types of ex- 
aminations which can be performed for 
the investigator by the scientist in the lab- 
oratory. Discuss firearms identification the- 
ory and conclusions which can be reached 
as a result of an examination of bullets, 
cartridge cases, ete. 

Metallurgical examinations, 
glass fractures, document 
how the spectrograph has been utilized in 
the fight against crime will be covered. 
Mention will also be made of hair and fibre 
examinations, toxicological specimens, blood 
examinations, reproduction of original evi- 
dence in the third dimension. 


FRIDAY, SEPT. 17—10:00 A. M. 


1.S.A. General Instrument Session. 
Room 200. Technical Chairman, E. D. 
Wilson (Worcester Polytechnic Insti- 
tute, Worcester, Mass.) 


“Flow Measurement of Gases and 
Liquids through Primary Elements in 
Pipe Sizes of Less Than Two Inches,” 
by Henry W. Stoll (Taylor Instrument 
Cos., Rochester, N. Y.) Paper No, 48-5-1. 


Abstract. Flow Measurement through 
primary elements does not lend itself to pre- 
dictable mathematical expression when 
carried out in pipe sizes less than two 
inches, Instead, coefficient and separate ex- 
ponents applicable to differential produced 
and absolute pressure are established 
through tests. Influence of these factors is 
shown on the accuracy of flow measurement 
as well as on flow integration and flow 
ratio installations. 


tool marks, 
examinations, 


“Instrumenteering — Trinket or 
Tool,” by J. Johnston, Jr. (E. I. Dupont 
de Nemours Corp., Wilmington, Del.) 
Paper No, 48-5-2. 


Abstract. Objectively this 
with the relative value of instrument 
engineering as a _ separately recognized 
department in the engineering organization 
of the instrument user. 

Discussion will center on the 
tion between such a group and 
search, development, technical service, 
design, construction, operation, and main- 
tenance departments of a given corporation. 
Attention will also be directed toward 
the machinery for cooperation with the 
other branches of engineering, the depart- 
ments of accounting and purchasing, and 
the many phases of control required by 
Management, An attempt will be made to 
evaluate the variety of typical organiza- 
tions in existence today, and in conclusion, 
the author will propose, what he _ con- 
siders to be, the most efficient type of 
organization for this work. 


“The Development of Instrument 
Curricula,” by M. B. Hall, (Foxboro 
Co., Foxboro, Mass.) Paper No. 48-5-3. 


Abstract. There are three 
dustrial Instrument Education ; 
Mechanic, Engineering school 
ate and Graduate school. The first involves 
a course of study at a level that will en- 
able the individual to increase his know- 
ledge and skill to obtain the maximum 
rating in remuneration and responsibility. 
The second should be at least a survey 
course to acquaint the engineering student 
with one of the important tools with which 
he will work in industry. The third should 
include a quantitative study of the funda- 
mentals of process control involving a 
mathematical approach to the subject. 
Suggested curricula will be developed. 


paper deals 


coordina- 
the re- 
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FRIDAY, SEPT. 17—2:30 P. M. 
A.LE.E. Session on Electronic Instru- 
ments. Room 200. Chairman, W. R. 
Clark (Leeds & Northrup Co., Philadel- 
phia, Pa.) 


“Resume of A.I.E.E. Conference on 
Electron Tubes for Instrumentation 
and Industrial Use Hele in Philadelphia 
March 29 and 30,” by W. R. Clark 
(Chairman A.I.E.E. Joint Subcommit- 
tee on Electronic Instruments. ) 


apparent from the var- 
ious discussions at the A.I.E.E, Conference 
on Electron Tubes for Instrumentation and 
Industrial Use, which was held in Phila 
delphia March 29 and 30 of this year; that 
long life and dependability of tubes are the 
most important factors. Reproducibility of 
characteristics between tubes is a 
second, as far as the instrument manufac- 
concerned, 


Abstract. It is 


close 


turers and industrial users are 

Continuity of supply is vital and notice of 
withdrawal of the tube ten years before 
withdrawal takes place would be of valu- 
able assistance to the users, The discus- 
sions at the Conference checked in general, 


the results of the survey conducted by thr 
A.LE.E. during 1947. More pertinent facts 
concerning the Conference and the survey) 


results will be discussed in detail. 

“A Study of Slide Wire Contact Re- 
sistances,” by W. E. Belcher, Jr., 
(Brown Instrument Co., Philadelphia, 
Pa.) 


1bstract. selected 


With an arbitrarily 


resist- 


set of physical dimensions, contact 

ances against a wound slidewire were 
studied, Using a current of 5 milliamperes 
with a driving voltage of 1.5 volts, the 
force on the contact and the contact resist- 
ance were measured, Three contact mater- 
ials, sterling silver, platinum, and paliney 
No, 7, and three slidewire materials, man- 
ganin, constantan, and nichrome V_ were 
used, Sufficient data were collected to plot 
curves of contact resistance versus force 


on the contact for the nine combinations of 
the materials, 


“Development of Self Balancing Re- 
corders,” by A. J. Williams, Jr. (Leeds 
& Northrup Co., Philadelphia, Pa.) 


years ago H. lL. 
Callendar built a crude self-balancing 
recorder to measure temperature with his 
platinum resistance thermometer. The self- 
balancing principle has gained acceptance 
through the years as the development of 
self-balancing recorders has progressed, 


Abstract. Over fifty 


few of the major steps in this development 
are described, Some limitations on cur 
rently popular types are discussed. 


“Salinity-Temperature-Depth Record- 
er,” by A. W. Jacobson (Bristol Co., 
Waterbury, Conn.) 


Abstract. Data relating the temperature 


and salinity of sea water to position and 
time are essential to the study of ocean 
ography. The paper describes a recording 
instrument which allows continuous meas 
urements of these quantities to be made 
from a moving vessel, The instrument in- 


cludes a network which computes the salin 
ity of water from simultaneous meas 
urements of temperature and specific elec 
trical conductance. The theory and design 
considerations of the measuring and com 
puting circuits are discussed, The design of 
a thermal element with high speed of 
ronse and capable of withstanding 
hydrostatic pressure is described. 
are included several charts of 
tained during hydrographic surveys 
Gulf Stream and in New England 
waters. 
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Educational Lectures 


for instrument men and appren- 
tices, inspectors and shop men, 
metermen and others 

ROOM 304 
Subjects: Electrical Measure- 
ments and Industrial Instruments 
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DESCRIPTIVE LIST of the EXHIBITS 
and PERSONNEL m ATTENDANCE 


Accuracy Scientific Instrument Co., 

Philadelphia, Pa. 

Exhibiting: New flat-bore Senior Midget 
industrial thermometer with separable sock- 
et, straight and angle forms. Laboratory 
and industrial thermometers, thermostats, 
relays; hydrometers. 

In Attendance; Charles G. 
Mer.; Ernest W. Stiess, Supt. 


Hinkle, Gen. 


New 


pressure 


diaphragm gages; dif- 
gages: switch gages; 
compound electric alarm gage 


Exhibiting: 
ferential 
tachometer ; 
type 1002. 

In Attendance: Matthew Forelli, V. P. 


Aeroquip Corporation, Jackson 
Mich 


Exhibiting: New “Breakaway Coupling” 
automatic-sealing twin unit for connecting 
hydraulic lines. Flexible hose lines; detach- 
able hose fittings; “Hydraliscope” at work. 

In Attendance: L. S. Haynes, Jr., Sales 
Ener.; E. A. Nelson, Development Engr. 


Aircraft Marine Products, Inc., 
Harrisburg, Pa. ey 


New foot-operated press for 
installing AMP solderless terminals; hand 
tools with safety device; pneumatic hand 
tools for assembly line installations ; solder- 
replacement terminals for “snap in” 
disconnect connections. Solderless electrical 
wiring terminals and installation tooling. 
In Attendance: Richard Renner, Phila. 
Dist. Mgr.; Joseph I. Simpson, Sales, 


Evrhibiting: 


less 


American Car and Foundry, Valve 
Div. New York, N. Y 2 


Exhibiting: Control valves. 
In Attendance: Sheffler Gross Co., Phila- 
delphia Representatives. 


American Institute of Physics, 
New York, N.Y. 


Exhibiting: Publications of the Institute ; 
membership information and data on the 
member Societies: American Physical So- 
ciety, Optical Society of America, Acousti- 
cal Society of America, American Associa- 
tion of Physics Teachers, Society of Rheol- 
ogy. 

In Attendance: Henry A. Barton, Direc- 
tor: Cleveland Norcross, Asst, Dir.; Ruth 
F. Bryans, Publication Mgr. 


American Instrument Co., 


Silver Spring, Md .136, 138 


Ewhibiting: New electric hygrometer for 
precise indicating, recording, controlling of 
humidity. Electric heaters; electric regula- 
tors; electric relays; thermometer calibrat- 
ing baths; constant temperature and hu- 
midity cabinets and controls; engineering 
service for constant temperature and hu- 
midity control, 

In Attendance: W. H. Reynolds, R. C. 
Ohleiser, R. E. Hadady, L. R. Heiss. 


American Meter. Co., 
Philadelphia, Pa. .....234, 236, 238 


Ewvhibiting: New automatic flow control- 
ler. Recording orifice meter; recording and 
intregating flow-meters; pneumatic trans- 
mitter with controller receiver; wet and 
dry laboratory test meters; high-pressure 
observation meter; “Ironcase” gas meter ; 
pressure and temperature compensating de- 
vices for positive-displacement meter; pres- 
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regulator relief valves; 


regulators. 


sure-reducing 
back-pressure 
In Attendance: W. Kehoe, D. Wiley, Re- 
search Engrs.; R. Wilmarth, Asst. Mer. 
Chicago Div.; R. Connors, Sales Engr., Bos- 
ton; A. B. Clous, Sales Engr., New York; 
J. Gribbel, II, N. V. Howard, A. S. Chat- 
field, Sales Engrs., Philadelphia; J. Pruit, 
Sales Engr., Chicago; A. Costa, Sales Ener., 
Houston ; B. McKalip, Sales Engr., Tulsa. 


American Society of Mechanical 

Engineers, New York, N. Y......529 
Exhibiting: 300ks, standards, reports, 
special publications with emphasis on mate- 
rial contributed or sponsored by the Indus- 
trial Instruments & Regulators Div. of the 
Society. 

In Attendance: 
Pub, Sales Mer. 


Miss E. M. Murrayes, 


Askania Regulator Co., Chicago, 
Ill. 427, 429 
Exhibiting: New electronic position servo 

system, varying combinations of transmit- 

ter, amplifier and receiver to give accurate 
instantaneous remote control, Jet pipe regu- 
lators; transometer; straight and crank 
type cylinders. 

In Attendance: H. J. Velten, Pres.; H. 

Ziebolz, V. P.; W. F. Pray, N. Y. Dist. 

Mer.; H. K. Hicks, Dravo Corp 


Associated Research, Inc., 
Chicago, Ill. 


Exhibiting: New “Vibroground” geophysi- 
cal prospecting instrument; phase sequence 
indicator; Smith fluxmeter; compensated 
“Donut” current transformers. Insulation 
resistance tester; ground resistance tester ; 
insulation breakdown tester ; soil resistivity 
meter; low range limits bridge; AC volt- 
ammeter ; current transformers ; hand tach- 
ometers; Keeler polygraph (lie detector). 
Consultation service, repair and testing. 

In Attendance: James F. Inman, Pres. ; 
R, E, Holmes, Ch. Engr.; Robert O. Held, 
Special Project Engr.; John Gray, Linn O. 
Morrow, Robert Morroe, Sales. 


Autoclave Engrs., Inc., Erie, Pa... .151 


Exhibiting: New one-liter 3000-lb. stand- 
ard autoclave; pressure intensifier 10-1 
ratio, maximum pressure 100,000 Ibs./in.2. 
High-pressure valves and fittings; high- 
pressure autoclaves and reactors; high- 
pressure equipment for research and pilot 
plants; hydrogenation units. 

In Attendances Fred Gasche, Pres. ; Ralph 
Bergen, Mer. Phila.; E. H. Epprecht, Sales 
engr.; Richard L. Berger, Sales Engr. 


Automatic Temperature Control 
Co., Philadelphia, Pa. ..144, 146, 148 


Exhibiting: New “Atcotran.” Timers, time 
controls, vales and valve controllers; vari- 
ous types of relays, Specialty engineering. 

In Attendance: W. W. Winters, V. P. 
Sales; G. B. Ebling, Sales Pro, Mer. 


Bailey Meter Co., Cleveland, 
TD. 6 sie ee 


Exhibiting: New smoke density recorder 
operated by bolometer type smoke detector ; 
conductivity and pH recorder both record- 
ing On same chart. Pyrotron resistance ther- 
mometers and potentiometer ; area type flow 
meter ; recorders ; steam flow-air flow boiler 
meter ; oxygen and combustibles application 
engineering. 

In Attendance: H. M. Hammond, V. P.; 
F. S. Dickey, V. P.; H. C. Tanner, Mer., 
Philadelphia Office: C. H. Barnard, Appli- 
cation Engr.; A. J. Hornfeck, Res. Engr. ; 
E. B, Bossert, Adv. Mer. 


Baird Associates, Inc., 

Cambridge, Mass. 

Exhibiting: New infrared gas 
redesigned for plant and laborato; 
cations. Spectographs; densitometé r 
trophotometers; interferometers 

In Attendance: S. H. Walters, Sal 
R. P. Mahan, J. M. Devine, Sales E 


Ballantine Labs., Inc., Boonton, 

New Jersey 

Exhibiting: New sensitive electror 
meters, 

In Attendance 
Mer. ; 
sell Rogers, 
Engr.; A. W. 


Frank R. Zaya 
Edmund Osterland, Ch. Eng: 
Engr.; Walter Knoo; 
Janes, Sales Engr 


H. Belfield Co., Philadelphia, Pa 


New full throttli: 
phragm-motor valve; semi-throttling 
phragm-motor vaive; duplex burner 
lator ; packless valve; springless diaph: 
motor ; rotary plug cock; displacement ty; 
liquid level controller; consulting 

In Attendance H. L. Murray, Pr 
R. Goehring, V. P.; E. Wolff, Ch. 
F. M. Carroll, N. Y. Dist. Mer.: 
Smith, Field and Sales Engr.; H. A. Fr 
erick, Sales Engr. ;J. Arbuckle, Sales Coo) 
E. B,. Myers. Ch. Designer. 


Exhibiting: 


James G. Biddle Co., 
Philadelphia, Pa. 


Exhibiting: New transformer turn 
set for fault location in transformers: 
tifier-operated “Meg” insulation teste: 
“Megger” insulation, ground and low-resist 
anec testers; “Jagabi’” speed measuring in- 
struments; “Jagabi”’ rheostats; “Frahn 
resonant reed tachometers and frequen 
meters; “Pointolite’ lamps; “Apiezon” « 
and greases. 

In Attendance T. B. Whitson, Engr 
>. E. Lauge, Engineer; A. Q. Lauge, Eng 
>. B. Curdts, Engr.; H. A. Eysenba 
Engr, A, F. Zell, Engr., C. S. Swan, Eng: 
S. C, Sommer. 


J. Bishop and Co., 
Malvern, Pa. 


Exhibiting: Stainless-steel capilary tub 
ing, small-diameter mechanical tubing 
seamless and welded stainless steel, Mon 
Inconel and nickel coils, bent, forged and 
special parts ; platinum thermocouples ; el: 
trical circuit parts; bimetal strip, plate and 
tubing; resistance wires. Metallurgica] and 
mechanical engineering service. 

In Attendance: P. C. Kerk, Pres.; E. i 
Comfort, Prod. Mger.;: W. H. Edwards, P. © 
Kehoe, Sales; G. A. Hammond, Mer. Plat 
num Dept.; Walter Colbert, Sales. 


Brabender Corp., Rochelle 
Park, N. J. 


Exhibiting Viscograph ; 
pressure thermometer; recording 
meter; semi-automatic moisture tester 

In Attendance: Arthur Hartkopf, Pres 


plastographs 
viscosi 


Branson Instruments, Inc., 
Dansbury, Conn. 


Exhibiting: New coating thickness £4&' 
for non-magnetic coatings on steel and iron 
“Audigage” thickness detector. 

In Attendance: Norman G. 
Pres.; Peter B. Block, Sales Mer. 


Bransor 


Bristol Co., Waterbury Conn.. .218, 22! 

Exhibiting: New Series 500 air-operated 
control system; Series 500 wide-strip D) na- 
master resistance thermometer; Series 5! 











liaphragy 
ment ty; 
Ee service 
Pres., F 
h, Engr 
— 2. L 
A. Fred 
Ss Coor } 


214, 216 
urn rat 

ers; rec- 
pn tester 
OW-resist- 
suring in- 
“Frahm’ 
frequency 
zon” oils 


1, Engr 
re, Eng 
ysenbach, 
n, Engr 


414 


ary tub 
tubing 
‘l, Monel, 
rged and 
les ; elec- 
plate and 
Bical and 
2; E. E 
foe, F.C. 


gr. Plati- 


ess cake 
and iron 


Branson 


218, 220 


operated 
ip Dyna- 


aries 50! 
























































} 
‘y a 
In ‘tary 
16 | We | 120 } H } 
1 26 8 » 3 34 % 38 4 42 44 146 «148 1 | ! } 
\ 
27 | 219 eet a a ee eee SS } binebeonel } KH 
| a ya g| 
UJ l r ie 29 23) 233 235 237 239 241 243 245 247 249 | T 
f py 0) }} 
N 26 | 218 220 AISLE R 
nol thf | U 
117} o |% 303/305 307 309) Bi | BIS | S| BT | BIB Bet Cc 
U b : | | | i | i | | | 226 228 230 232 234 236 238 240 242 244 246 248 } 
| | 
Tt A 
Bik 300 EAS EER - + L 
nm A B $\P [ T T T I T T | 427 429 443) «4433 435 «4437 4439 444) 443 445 447 449 
} H 302 304 306 308 310 32 | 34 36 38 320 ' “ | 
Ul vy i | - | E | 
403405 407 409 41 | 413 415 | 417 419 | 421 x | 
¢ ‘ad AISLE LI 
Lads RS SS ee | H 
E 400 ' 
y > . - —_ 426 426 430 432 a4 4s au 440 «64442 444 446 4486) J | 
402 404 406 408 410 412 414 46 418 | 420 i NR I Se ‘ 4 ] B c 
Se7 s29 s3: $33 535 ss? sso 54) 545 545 S47 549) l 
503 505 SO7 SOD Sil S13 | SiS SIT SID S2i T | 
a N } i L | \ 
— - J 
500 AISLE A= —_—_ j 
S02 504 506 506 SIO SI2 5Si4 SIG 518 520 S26 5268 530 532 534 S36 S38 540 542 544 546 S48 550 ¢ IN 


= — ee ee ee ee ees « penton . = " ae | 





THE THIRD NATIONAL INSTRUMENT CONFERENCE AND EXHIBIT 
SEPTEMBER 13 THROUGH |7, 1948— CONVENTION HALL, PHILADELPHIA 







EXHIBIT HOURS: 
MONDAY 12 NOON—10 P.M. 
TUESDAY AND THURSDAY—2 P.M. TO 10 P.M. 
WEDNESDAY AND FRIDAY—10 A.M. TO 6 P.M. 






























Metavane ; pneumatic transmission pc ce Brown Instrument Co., Burling Instrument Co., 
Series 500 Process-cycle controller; bellow- Philadelphia, Pa 435. 437. 439 Newark r mp 

L Bir ie Vets 35, 4: 3s pe i Pen 550 
differential flowmeter, Continuous pH con- Taos P : : . 4 J ~ 
trollers ; Free-vane air-operated controllers ; Exhibiting: New ‘Remote Set’ compact Exhibiting: Temperature controls for lab 





recording gages; recording thermometers. units for remotely resetting flow, level pres- oratories, industrial processes, furnaces and 
In Attendance: H. E. Beane, Gen, Sales sure or temperature pneumatic controllers. ovens (—100° to 1400°F): standard tubes 

Mer.; F. W. Borchers, Asst. Sales Mgr.; ‘‘Electronik’’ potentiometer pyrometers and _ or special alloys and ranges of tubing. 

L. E. Mustard, Dist. Mgr. Phila.; G. H. resistance thermometers; flow meters; ther- In Attendance: H. S, Burling, President. 

Gaites, Dist. Mer., N. Y.; H. C. Clark, Dist. mometers; pH controllers; non-indicating 

Mer. Pittsburgh; E. Huber, Mgr. Applica- temperature and pressure controllers, 









Century Geophysical Corp., 








tion Engineering; G. P. Lonergan, Mer. In Attendance: L. M. Morley, V. P.; & ~ = 

Sales Promotion. Gen. Sales Mgr.; K. R. Knoblauch, Asst. BUMM, ORIR. cece ccscvcecnccacs 133 
Gen. Sales Megr.; W. H. Steinkamp, Asst. Erhibi : ia ; ; 

. “ ~ , Vxhibiting: New tubular multiple-element 

Ralph N. Brodie Co., Inc., Gen. Sales Mer.; O. B. Pyle, Phila. Indus- galvanometers;: oscillographs, audio ampli 

New York, . Sy Sa OPP OR Fe 137 trial Mer.; J. J. Horner, E. J, Klein, J. E. fiers for geophysical and allied use. Oscillo 





MacConville, L, T. MacGill, E. L. McCarthy, 
Exhibiting: New positive-displacement J, D. Root, H. D. Ruch, A. Zeller, 





graphs, Geophysical prospecting for gil, ore, 






















: etc 
petroleum meters and accessories, , f . = ’ — 
4 st ie ina In Attendance: M. E. Morrow, Ex, V. P.; 
— C. J. McCaffrey, Vice Byysh Development Co., J. A, Stafford, Dev, Engr. 
: A ar ee + « 505 

Brooke Engineering Co., Inc., Exhibiting: Contour analyzer; direct ink- Clapp Instrument Co., Webster 

Philadelphia, SEE Se, arent X ne analyzer ; AS EE ag a ea en 742 

ie ae . ‘ A six-channel oscillograph, aN Aad : - 

ng quik electric soles overfire jet In Attendance: Hoyt Stearns, Mgr. In- Exhibiting : New ‘‘Acrafloat liquid level 
control, Smoke indicators; combustion con- strument Div.; E. M. Hensley. switches. Pressure gages; ‘“‘Acraflow”’ to in- 
trols, dicate metered flow and to operate signal- 






In Attendance: G. A. Brooke, Jr.; James . y 91% ing devices or relays. 
8. Merritt, Walter D. Hoffman, Donald c, Buffalo Meter Co., Buffalo, N.Y. ..215 In Attendance: Charles W. Clifft. Pres. & 








Spangler, Robert C, McNickle. Evhibiting: “Niagara” and ‘American’ Gen, Mgr.; Theodore W. Lanman, Treas. & 
4 i liquid meters, volumetric type for all non- Sales Mgr.; O. J. Hardegen, Production 
Brookfield Engineering Labs., Inc., corrosive liquids. Control: B. E. Pratt, Plant Supt.; John 
Se, od oun aie oa oebe In Attendance: H. F. Barrett, Sales Mgr. Whiddett, Phila. Rep. 
Pexhibiting: Indicating viscometer, auto- D . 
matic viscosity controller; counter-rotating Builders Providence, Inc., C. P. Clare & Co., Chicago, Ill. ....102 
mixer ; engineering development service par- oo a eee 543 





ticularly in viscometry Exhibiting: New hermetically-sealed re 
In Attendance: G. W. Brookfield, Treas: ” Exhibiting: New pneumatic meter for lays; spring-driven stepping switches ; small 






D. W. Brookfield, Research Dir flow, etc, meters; “Shuntflow”’ and “Propel- telephone-type relays ; dustproof plug-in 
ofio” main line water meters; “Chronofio” type relays. Relays: lever keys; turn key 
Brooks Rotameter Co meters. In Attendance: D. R. Dooley, V. P. 
” 





In Attendance: G. W. Kelsey, V. P. & 
NA ee P| i cs ws: WW. Adami Max. 





Climax Engrg. Co., Controls 







Exhibiting: New “Inductronic” recorder- Engineered Products Sales; A. A. Wood, Div.. Tulsa. Okla 302 
controller rotameter with electronic power; W. S. Codell, Philadelphia Reps. “9 wiih ere tats = 
“Sho-rate” purge rotameter; “Stain-Met” Exhibiting: New diaphragm control valve 






high-pressure armored rotameter; “Ful- ’ > 26 seiries for 10,0004 king i 
- , pagel Bur ess Battery if oO. F reeport Ill 229 selries or . + working pressures in 
View” rotameter with safety shielding. Con- g F I . coal hydrogenation. Control valves; liquid 









sulting service on flow rate measurement Exhibiting: Dry batteries and A. M. power level controls, time cycle controls; Mercoid 
and control of liquids and gases units, complete line and design for special switches. Valve consulting service, 

In Attendance: S. A. Brooks, Pres.; Doug applications. In Attendance: Jimmy Dvoracek, Sales 
Brooks; Jack Lawrence, C, E. Barba, Hor- In Attendance: L. D. Foust, Sales Engr.; Mgr.; A. J. Hanssen, Ch. Engr.; P. E. 









ace Lemmer, Herb Barnum, Sales Mgr. J. B. Mullen, Engr. Bowles, Salesman; Ross B. Baze, Dist, Mer. 
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Cole Instrument Co., 

Los Angeles, Calif 
instruments; aircraft 
instruments; air- 
system testers; insulation 
industrial analyzers ; 
sequence indi- 
special 


Earhibiting 
instruments 
craft electrical 
testers; 1 
portable 


cators 


Panel 
switchboard 


egohmeters ; 
instruments ; 
galvonometers 


phase 
pyrometers : 
transformers ; 
Designers and engi- 
and electronic equip- 


switches thermocouples 
switchboard shunts 
neers of special electri 
ment 

In Attendance: F. H 
Smith, Mer. 


Cole, Owner; A. W. 
Sales 
Conoflow Corp., Philadelphia, Pa.. .249 


Eaxhibiting 
operation alr 


New 
reduc ing 


springless Conomoter in 
regulator and filter 
instrument air supply ser 
regulators. 

Werey, Pres.; M. M 
John C, Koch, 
Il. 


combination for 
ict Full line of 

In Attendance R,. B 
Watkins, V. P. and 
Mer.; J. R. Simpson 


Sec’y ; 


Sales 


Consolidated Engrg. Corp., 
*asadena, Calif. 

New 

recording 

tor vibration 


accelerometers 


Raehibitina 
dynamic 


static- 
detec- 


System D” 3-ke, 
equipment. Leak 
vibration pick-ups; 


torsiographs ; spec- 


meter 
mass 
trometers, 

In Attendance: Robert L. 
Sales George H. West, 
Sales Promotion; ~ We 
Rex Welch, E 
Eener., Mass 


Smallman, Dir. 
Mer., Adv. and 
Ruby, Eng. Record- 
r., Leak Detector; A, P 

Spectrometer 


ing ; 
Gifford, 


Continental Equipment Corp., 
Coraopolis, 
Exhibiting: Butterfly 
In Attendance J. Dz 


per, W. F 


valves, 
Hantz, A. é 
Hartmann, C, A, Dally LIT. 
Cook Electric Co., Greenwich, 

Conn. ‘ave cae 


Exhibiting Relays; pressure switches 
bellows expansion joints; strato- 
paxing, Development of electronic devices. 
In Attendance: Robert F. Stockton, South- 
eastern Div Mer.: M. S. Jacobs, Walter 
Gieryk, M. 8S. Jacobs & Assoc., Pittsburgh, 
Pa W. A. Brown, W. A. Brown & 


Arlington, Va. 


devices 


Asso- 


ciliates, 


Cramer Company, Inc., 


Centerbrook, Conn. ‘ate ee 


New high-torque synchronous 
motor; synchronous chart 

timers; interval timers; run- 
meters ; pulse timers; percentage 
time relays; impulse timers 
duplex cycle multi-contact timers. 
Automatic timers; Sauter astronomic 
time switches; special timing devices. 

In Attendance R. W. Cramer, Pres. ; 
F. R. Brophy, V. P.; A. DeCew, Sales Mer. : 
John C. Whiddett, C. E. Nelson W. D. 
Miller, Philadelphia Sales Reps 


Exhibiting 
instrument 
drives; cycle 
ning time 
timers delay 
timers 


reset 


Davis Emergency Equipment Co., 
Newark, N. J oes 


Exhibiting: New continuous combustible 
gas analyzer and controller; precision ther- 
mal conductivity gas purity recorder, Gas 
analysis instruments by the electrical con- 
ductance methods, by the catalytic combus- 
tion method, by the thermal conductivity 
method, Engineering for specific field prob- 
lems 

In Attendance F. R. Davis, Pres.; F. 
Taylor, Jr., Gen. Megr., Inst. Div.; F. J. 
Schirm, Ch. Ener.: J. F. Coonan, Sales 
ener. 


Davison Chemical Corp., 
Baltimore, Maryland 


Ewvhibiting: New silica gel instrument air 
dehydrators. Engineering study of design 
and construction for applications 

In Attendance; Richard 8S, Van 
West, Jr., Kenneth Smith, 


Note; G. 
Page Robert 
Goll 
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Dehydraire Div., Davis Engineering 
Corp., New York, N. Y 24 
Exhibiting: New internal 

tion instrument air dryer 

system instead of separate blower for acti- 
vitation air. Cabinet model ‘Dehydraire.” 
In Attendance: C. A, Chamberlain, V. P.; 
Anders, V. P.; J. B. Henderson and 

F. Savoy, Engrs. 


electric activa- 


using air from 


Distillation Products, Inc., 
tochester, N. Y....... 


Exhibiting: New ionization gage for high 
multiple locations; electronic temperature 
vacuum measurement, High vacuum 
pumps, valves, and systems such as vacuum 
furnaces, stills and High vacuum 
engineering and _ construction; scientific 
glass apparatus fabrication, 

In Attendance: W. F. Dolhe, A. H. 
man, C. W. Hermann, Sales Engrs. 


gaeces, 


coaters, 


Hart- 


Eagle Signal Corporation, 

Moline, III. 

Exhibiting: Timers, and program 
types with single and multiple circuits; 
tric counters; processing timer controls 
engineered for specific applications. 

In Attendance: W. F. Keegan, C, H. 
isky, Sales Reps. 


reset 


elec- 


Com- 


Thomas A. Edison Co., Inc., 
West Orange, N. J 

New 

locations ; 

controller, Electrical 

mometer bulbs; sealed 
In Attendance: H. K. 

pF 


monitor for 
temperature 
resistance type ther- 
thermal relays. 
Mann, Sales Engr. : 
Watson, Ind. Sales. 


Exhibiting 
multiple 


temperature 
electronic 


Electric Tachometer Co., 
Philadelphia, Pa. 240 
Exhibiting 

for continuous operation ; speed and produc- 

tion recorder for installation at 
remote location. Instruments for indicating, 
counting and recording speed for industrial, 
laboratory and marine service 

In Attendance: M. F. Porter, C, 
ham, S. Hamilton, R. A, 
Porter. 


H, Clap- 
Clayton, T. J. 


Electro-Tech Equipment Co., 
New York, N. Y 
Exhibiting: New electrical 
control equipment; pyrometric 
controllers and pyrometers. 
In Attendance; S. J. Koch, A. 


114, 116 


instruments and 
temperature 


Prince. 


Energy Control Co., 
Philadelphia, Pa.. .438, 440, 442, 443, 
444, 445, 446, 447, 448, 449 
In Attendance: W. G. Gallagher, W. E. 
Williams, W. A. Gregory, A. A. Harrison, 
J. J. Kelly, R. R. Bitterlich, W. C. Ruglass, 
Ek, L. Freemire, Robert Trenner. 


Englehard, Inc., Newark, N. J....308 


Exhibiting: New furnace atmosphere indi- 
cator differentiating between oxidizing and 
reducing. CO» analyzers; thermocouples; 
controllers. 

In Attendance: C. 
E. P. Anderson, Development 
Oetjen, Rudolph Freund, Sales Engrs. ; 
nold Brenton, Engr. 


K. Krause, Gen. Mer. ; 
Engr.; J. H. 
Ar- 


Equipoise Controls, Inc., 
Mt. Vernon, N. Y..... 


Exhibiting: New 
ous stainless steel discs; 
eters, solid drilled stem and conn. reset; 
air and gas filters, porous stainless steel 
filter unit; hand tachometer, with magnetic 
drag principle with automatic temperature 
compensation and jewel bearings. 

In Attendance: Roy F. Coleman, R. 
McGregor, 


pressure snubbers, por- 
bimetal thermom- 


Esterline Angus Co., Inc., 
Indianapolis, Ind. ..............212 
Exhibiting: ta- 


Recording instruments, 


New small electric tachometer 


machine or 


chometer generators and portab 
transformers. 

In Attendance DA we 
Mer Linn 


Reps.; Lewis 


Angus, |] 
ind R 
Meier 


Kryter, Sales 


row, Sales 


Ener. 


Fischer & Porter Co., 
Hatboro, Pa. 


Exhibiting: New continuou 
viscosimeter recording-controllir 
tronic” for flows 
matic ratio controlle1 
able area flow rate. 

In Attendance 
Mer. ; John O. Larson, Robert Johr 
Charest, Marvin Care, Div. Meg 
Muhleisen, Gard, Lee Ber 
Eners, 


as low as l cr I 
- “*FRlowrator 


Wm. A. Diar 


George 


Fisher Governor Co., 
Marshalltown, Iowa 


Exhibiting: New 
regulator 
relay-operated displacement type | 
controller, ‘““‘Wizard” pilot; “Wiz 
operated pressure regulator direct 
verse acting DMV’s; liquid level cont 
manual operator swee-flow typ: 
30002 and 60002 cast steel sectior 
bodies ; snap acting “Wizard” and 
pilots; complete line top and bottor 
V-port throttle plug and ratio pl 
valves; ‘“Micro-Flute” and 
PUP type inner valves. 
In Attendance: J. W. 
P, A, Elfers, V. P. and 
Engel, V. P. Engineering; L. E. 
Sales Engr,: T. B. Burris, Asst. Sal 
G. F. Brockett, Ch. Engr. A. 
Hugh D. Hale, Frank D. Watson, 
Sales Engineers. 


pilot pressure 
valve positior 


pressure 


Fishe o> 
Sales 


Flowmeter Corp. of America, 
High Falls, N. Y.... 


Exhibiting: New 
indication flow 
thyratron armature 
controller: vacuum 
lay. Industrial 
In Attendance 
Engineers, 


“Stroboflow 

meter; “Moto 
current motor 
operated 


scopic 


electror 
research service 
Berthold A. Knat 


and 


Foster Engrg. Co., Newark, N. J. .442 


valves. 
Fortier, Sale 
Philadelph 


Exhibiting: Control 

In Attendance: H. J. 
Energy Contiol 
sentatives. 


Corp., 


Foxboro Company, 
Foxboro, Mass......... 53! 


Exhibiting: New 
using “Dynalog” all-electronic princip! 
auto-selector controller where one ope! 
is positioned from either of two related 
able dew point recorder for continuous 
measurement of humidity ; improved 
ential pressure recorder; d/p cell (diffe 
tial pressure) transmitter; resistance bu 
model 40 controller; EMF dynalog t 
ments—recorder, indicator, recording 
troller. (Will exhibit only new products 

In Attendance: C. E. Sullivan, V. |! 
and Gen. Sales Megr.; V. V. Tivy, 5a 
Mer. Refining; D. H. Fuller, Sales Ms! 
Electronics; J. J. Burnett, Mer., Ce! 
Div., Chicago; C. C. Fuller, 
Eastern Sales Div., N. Y.; A. H. 
District Mer., Pittsburgh; H. L. 
trict Mer., Cleveland. 


multiple point r¢ 


Sales 


Fredericks Company, 
Bethayres, Pa. 


Exhibiting: New “Televac” high va 
indicating, recording and control equip! 
special scientific glassware; Pyrex De 
breakers. Vacuum gages; special met 
glass High-vacuum engineering 
glass technology. 

In Attendance: J. 
Charles R. Skelton, 
Jr., Engineering. 


seals, 


Seiter, > 


Wm. Jol 


Gordon 
Sales; 








Fulton Sylphon Div., Robertshaw 
Fulton Controls Co., 
Knoxville, Tenn............211, 213 
pack- 





controls; 
assemblies, 
Gross, V. P.; L. S. 


Adv. Mer. 


Exhibiting: Temperature 
less valves ; bellow 
In Attendance: yr. G. 
Dysert, Engr. ; E. D. Rogers, 


General Electric Company, ‘ 
Schenectady, N. ....201, 233, 235 


Exhibiting: New “I-50” watthour meter ; 
new mass spectrometer ; leak detector ; dew 





point recorder; strain ige; metals com- 
parator. Selection of G-I meters and in- 
struments. 


Bahibit 
Slocum, 
Sales 


Staff—tira S. 
Special Pro- 
Mer.; W. E. 
Gildersleeve, G. 


In Attendance: 
Meckly, Charles M. 
jucts—R. R. Person, 
Herrimann, Sales Engr. ; N. 


A. Dotey, C. P. Swan, R. A, Sandholm, C. 
Briggs, J. M. Popps, A. N. Moore. Meter 
and Instruments Div.—J. M. Whittenton, 
Sales Mer.; E. G. W. I-:.sier, J. C. Kondike, 
Jr, N. S. Stone, H. S. Way. 


Gotham Instrument Company, 
Memrgner, INN. Y¥... 060060 0% 128, 130 
New 


process 


moisture meter; pro- 
gram controllers ; time controllers, 
Temperature and pressure indicating, re- 
cording and controlling instruments, 


Exhibiting: 


In Atendance: Walter Halpern, Pres., 
J. P. Henderson, Ch. Engr.; R. Hamer- 
schlag, Sales Mer.; John C. Whiddett Co., 
Reps. 


Gow-Mac Instrument Co., 
ee 5 5 | 


Exhibiting: Thermal conductivity 
analyzers and gas analysis cells. 

In Attendance: James L. McFadden, Pres- 
ident; Wm. G. Gow, Vice President ; James 
A. McFadden, Sales Dept. 


gas 


Hagan Corporation, 
or 228, 230 


Evrhibiting: Ring Balance 
integrating fluid-meter receiver; Hagan 
variable ratio totalizing relay ; micro trans- 
mitter ; micro positioner ; fluid meters ; auto- 
matic combustion controls, 

In Attendance; Otto B. Zetter, Ch. Engr., 
Ring Balance Div.: R. R. Donaldson, Dir. 
of Engr., Hagan Corporation, 


recording and 


Hammel Dahl Co., 
SS a See 431, 433 


Exhibiting: New: complete set—1”, 11%”, 


2”, 3”, 4” 1500-lb. ASA “Venturiflo’”’ angle 
valves, “Microflo”’ control valve with 30004 
stainless steel body, solid Stellite spline 


plug, diaphragm control valve with cast iron 


body; diaphragm control valve equipped 
with continuously connected handwheel; 
supersensitive gas regulator; “Type 3644- 


BSZ” diaphragm control valve, stainless 
steel body with 300#ASA standard flanged 
ends; “Venturiflo’” angle valve with 600% 
cast steel ASA flanged body with Venturi 
throat. 

In Attendance: E, T. Dahl, Pres.; B, A. 
Irwin, V. P.; Otto Kneisel, Asst. Ch. Engr. ; 
J. H. Curran, Design Engr.; David Golner, 
Sales Engr.;: Thomas Ponton, V. P.; Joe 
Navas, P. A.; Harold Miller, John E. Char- 
sha, Jr., Sales Engrs. 


Hathaway Instrument Co., 


Denver 10, Colorado ............510 
Exhibiting: High-speed recording equip- 
ment—oscillographs, galvanometers; strain- 


Sage control equipment; 
various pick-ups. 

In Attendance: C. M. Hathaway, Pres. & 
Gen. Mger.: W. H. Eichelberger, Ass’t Chief 
Engr.; F. A. Newell, Sales. 


pressure gages; 


Hays Corporation, 
Michigan City, Ind......... 447, 449 


Exhibiting: New electronic recording in- 
strument for oxygen, carbon dioxide, tem- 
» perature and pressure ; 
= mote 


force gage for re- 


measurement of pressure and fluid 





by means of strain, Electrical automatic 
combustion control; water operated CO, 
recorder: combustion meter flow meters 


remote-indicating flowmeters 
bustion testing instrument: 
gages, 

In Attendance: P. T. 
G. M.; S. M. 
Pugsley, V. P. 
ens, Adv. Mgr. ; 
McCown, 
Electrical 


multiple com 
portable draft 


Sprague, Pres. and 
Rudolph, V. P. Sales; W. H. 
Field Research: F. I. Lack 
Robert Richardson, William 
Electronic Engineers; Don Burns, 
Ener. 


Helicoid Gage Div., American 
Chain. & Cable Co., Inc., 
Bridgeport, Conn. 


Exhibiting: New chemical gage; new low- 


pressure gage, Pressure gages 

In Attendance: J. V. Tracy, Sales Mer 
Helipot Corp., So. Pasadena, 

NS lag tars 0d sbth aes. sce Kee 135 

Exhibiting: New ‘“Duodials,” multi-turn 
knob dial combination for use with helical 
potentiometers, variable inductors, capaci- 
tors, fluid valves, ete, “Helipot’ potentio 
meters. 

In Attendance: D. C. Duncan, Sales Mer. ; 
C, E. Johnson, Engr.; J. C. Mugglewath, 


B. B. Taylor, Sales Reps. 


H. O. Trerice Co., Detroit, Mich... .405 


Exhibiting: New 414” dial thermometer ; 
1144” x 6” pressure gage, Industrial indi- 
cating and recording thermometers; tem- 


perature and pressure regulators gauges; 


steam traps; air filters; air guns. 

In Attendance: J. L. Brackett, F. Z. Dahn, 
Robert Arnold. 
Illinois Testing Labs., Inc., 

OD es ee 202 


Exhibiting: 
dew point 

In Attendance 
trand, J. A. 
Ariano, 


Pyrometers; “Velometers” ; 
indicators, 
W. J. Bailey, G. F. 


Fizzell, R. C. Chelius, J. A 


Industrial Instruments, Inc., 
ee fo te) SS Bae re Pee eee 4: 


Exhibiting: New ‘“Auto-Bridge”’ 
ic sorting machine for resistance, capaci- 
tance and inductance; electrolytic conduc- 
tivity recorder with automatic temperature 
compensation; electrolytic conductivity 
bridges and conductivity battery-op- 
erated conductivity bridge. ‘‘Solu-bridge”’ 
Wheatstone resistance decades; 
capacity voltage breakdown test- 
complete panel assemblies; special ap- 
paratus. 

In Attendance 
Dr. R. Rosenthal, 


automat- 


cells : 


bridges 
decades : 


ers ; 


Philip M. Gotthold, Pres. ; 
Ch, Chemist 


Instruments Publishing Co., 
Pittsburgh, Pa. 


Exhibiting: Instruments, The Magazine of 
Measurement and Control; The Instrument 
Maker, the Trade Journal of the Instru- 
ment Industry; “Elementary Eneineerine 
Electronics” by Andrew Kramer; ‘“Mechan- 
ical Measurements by Electrical Methods” 
by H. C. Roberts, 


In Attendance: Richard Rimbach, Pub- 
lisher; M. F. Behar, Editor; C. F. Gold- 
camp, Sales Mer.; Stuart Rogers, New York 
Mer.; Richard Rimbach, Jr., Asst. New 
York Mer.; Harold Haskett, Chicago Mer. ; 
James Condon, New England Megr.: James 
Wright, St. Louis Mger.; M. D. Pugh, West 


Coast Mer. 


Instrument Society of America 
LO ner ee Exhibit Hall Lobby 


of the 
and data 


Publications 
information 


Exhibiting: 
membership 
1.S.A, 

In Attendance: 


Society ; 
on the 


Committee members, IL.S.A. 


International Nickel Co., 
WO MORES Biss ee i cdevssedies 131 
Nickel nickel 


alloys: 


Exhibiting: and 





voluminous engineering literatu Cor t 
ing services. 
J-B-T Instruments, Inc., 

New Haven, Conn. 204 

Exhibiting New appliance temperature 
tester to measure four cold zone two heat 
zones, f AC amps, 0-300 AC volt iron 
temperature tester; hearing aid pocket bat 
tery tester. Vibrating reed frequency meters 
rotary selector switches ; temperature mea 
uring instruments. Triplett lKastern Servic 
Div. 

In Attendance Roland M, Bixler, Get 
Mg Phillip Stevens, Sale Met 


Jerguson Gage & Valve Co., 


Somerville, Mass. ....... 143 

Exhibiting New rruleve LQ r di 
tant reading of boiler water levels " 
for suppressed scale, reduced ile or inch 
per-inch distant reading of water level 
transparent gage for 20,000 test pre ine 
Reflex and transparent ind gag 
valves 

In iftendance James \ Ford, Sal 
Mer., Knergy Control Co., Phila. Rept Ie 


EK. VanHam, V. P. 


Kelly-Koett Mfg. Co., 


Covington, Ky. ....... . .034 
Exhibiting New survey meter for dete 
tion of beta, gamma and X radiation beta 
sealer, scale of 64, scale of 254; alpha 
scaler, scale of 64: gamma pocket chamber 


slow neutron chamber, charge read 
er; high range 
ing unit for 


radiation detection 


pocket 
dosimeter ; charg 
Consultation for 
instrumentation, 


dosimeter 
dosimeter 


In Attendance \. H. Feibel, I he 3 
Rasmussen, Gen, Mer, Inst. Div.; 5S. M 
Rudder, Jr., Head Sales Inst. Di P. M 
Schmitz, Regional Mer I. P. Cohn, Sale 
ener H. R. Levinger Mer Supply & 


Accessory Div. 


Kieley & Mueller, Inc., 


North Bergen, N. J. .519, 521 
Exhibiting Diaphragm-motot! ilve 
pressure regulators for proce power and 

oil industries 
In ittendance Joseph O'Connor, W ird 
K, Stallings, R. J. Donnelly, C 


D. Close, 


P. H. Putnam, FE. C. Zwicker, C. Gregory 


Cuno Engineering Corp., 


Meriden, Conn. ......... . 209 
Rarhibiting Filters and Straine! 
In Attendance Shefler Gross Co., Phila 
teps 
Lawter Chemicals Co., Chicago, II]. 430 


Exhibiting: New high-response fluorescent 
paints for use on black-lighted instrument 
dials and pointers. Daylight fluorescent 
paints for use on conventionally lighted 
dials for extra visibility of calibration 
pointers, Luminescent paints printing ink 
vehicles: hot melt adhesives. Consultation 
service, 

In Attendance Daniel J. Terra, Pres 
Henry D, Ferguson, V. P John A, Har 
mon, Wendell W. Clifford, Sales Iengrs 


Leeds & Northrup Co., 


Philadelphia, Pa..... 246, 248 


Exhibiting: New 140-point “Speedomax” 
recorder for temperatures of bearings, boil 
er and superheater tubes, etc. ; “Speedomax” 


micvrovolt recorder, Micromax” oxygen 
method using thermal conductivity 
pneumatic control using trip 


High-speed automatic indi 


recorder 
principle ; 
chart controller. 


cator for over 100 thermocouple tempera 
tures; multiple-point recorder; non-indicat 
ing temperature controller glass-electrods 
pH indicator; optical pyrometer; portable 
millivolt and temperature indicators for 
checking pyrometers thermocouples re 


radiation 
electrolytic con 


sistance thermometer elements 
detector ; gas-analysis cell 
ductivity ceil. 

In Attendance L. E 
Tech. Sales Div.; A. E 


Emerich, Mer 
Tarr, Mgr., Ind. 
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B. F. Keene, Phila., Ind, Sales 
Davis, M. B. Barba, P. V. 
Brown, C. H. Parker, E. C. 
Pfaffhausen, B, Jay, J. C. 


Sales Div 
Mer.; RK &. 
Newman, M. B. 
Wood, H. L 


Emerline, Field Engr.: K. W. Maebius, 
Service Engr.; E. R, Fiske, Jr., Advertising 
Div. 


e 
Leslie Co., Lyndhurst, N. J....127, 129 


Exhibiting: New “Class T”’ temperature 
regulator suitable for steam or liquid, con- 


vertible from heating to cooling service in 
the field, Reducing valves; pump governors; 
temperature and pressure controllers and 
strainers, 

In Attendance R. W. Boettiger, Sales 
Mer.; J. M. Wylie, Sales Engr.; E. J. Kil- 
gore, E. Elliott, H. G. Jones, Sales Reps. 


Linde Air Products Co., 
fly SR. ge SER Lees 526 


Exhibiting: New synthetic sapphire balls 
polished to 1 microinch of perfect spherici- 
ty; centerless-ground whole synthetic sap- 
phire boules and rods. Synthetic sapphire 
blocks, plates, combustion ports, orifices; 
synthetic ruby and spinel; fine alumina 
(abrasive). Consultation on wear, super- 
polishing, application of synthetic crystals. 


In Attendance: A. K. Seeman, Mgr., Syn- 
thetic Crystal Div.; J. J. Hock, Synthetic 
Crystal Promotion; I. Brown, Jr., Corundum 
Sales. 


Liquidometer Co., 
Long Island City, N. Y. ........207 


Exhibiting: New “Scaleometer’’ remote- 
indicating tank content gage; milk gage; 
“Columgage” hydrostatic liquid level gage. 
Direct-reading “Liquidometer”; “Senior 
Liquidometer"’; electric ‘“Liquidometer” ; 
“Levelometer” ; direct-reading milk gage. 

In Attendance: J. J. Cosgrove, H. T. Cul- 
linan, A. Wickesser, W. C. Armstrong. 


J. E. Lonergan Co., 
Philadelphia, Pa. 
Exhibiting: New “Type FSS” all-stainless- 

steel relief valves; “Type LH” high-pres- 
sure indicating gage to 0-100,000 psi; ““Pres- 
sure-link” bellows-actuated low-pressure 
gage. Ported disk nozzle type safety and 
relief valves; various conventional and spe- 
cial-purpose relief valves; pressure indicat- 
ing gages, Bourdon tube, bellows and dia- 
phragm actuated; air and steam whistles; 
water level gages, 

In Attendance: A. L. Diederich, Jr., Sales 
Mer.; F. M. De Pass, Asst. Sales Mer.; 
H. J. Hartley, R. V. Smith, Design Engi- 
neers; A. W,. Lenderoth, Special Repre- 
sentative, 


Macbeth Corp., New York, N. Y...309 


Exhibiting: New 
Laboratory and industrial 
In Attendance: F. G. 
Macbeth. 


Titrimeter-pH. meter. 
pH meters, 
Paully, Norman 


Magnetrol, Inc., Chicago, Ill.......445 


Exhibiting: New small flow switches with 
solder-end bodies for sweat-fitting attach- 
ment; manometer type high-pressure liquid- 
level switches; small switch mechanism. 
Flow and float switches, 

In Attendance: E. . 


J, Sales 
Mer.; B. L. Binford, Ch. 


Snetsinger, 
Engr 


Manning, Maxwell & Moore, Inc., 
Bridgeport, Conn....... .- +103, 105 


Exhibiting: New pneumatic receiver gage 


for pressure transmission systems; dial 
thermometer with 180° turn mounting 
stem; extrude case industrial thermom- 


eter; “Microsen’: d-c. amplifier. Dead-weight 
gage tester; “I‘uragage” indicating and re- 
cording gages. 


In Attendanwe: E, F. Nordstrom, Mer. 
Instrument Se tes, E. M. Dederer, Mer. 
Gauge Sales; :L. E. Gebhardt, R. D. 


W. F.: Loos, R. Beck, N. Belaef, 


- 


Mariner, 
Cc. N, Sugden. 


Page 706—Instr j:ments—Vol. 21 


\ Se ee 


Mason-Neilan Reg. Co., 
BR I,» sac din 40 44.0 008% 242, 244 


Erhibiting: New valve positioner with 
integral by-pass; mechanical level control- 
ler with instrument pilot ; displacement type 
level controller with reset and remote trans- 
mission. Diaphragm control valves; liquid 
level controllers; pressure regulators; in- 
dustrial instruments for temperature, pres- 
sure and flow. 

In Attendance; F. K. Morrison, V. P.: 
Ralph A. Rockwell, Dir. Engrg. ; Paul Wing, 
Jr.; Clarence W. Wood, Lawrence Hawes, 
A. Blair Powell, Carl W. Gram, Warren F. 
Priest, Eric A. Bianchi, Graham Davis. 


McGraw Hill Publishing Co., 
Oe oS i Se ee 117 


“Electronics,” a publication. 
W. W. MacDonald, Man- 


Exhibiting: 
In Attendance: 


aging Editor; Wallace B. Blood, Mger.; 
Warren Sheer, Representative. 
Meriam Instrument Co., 

Cleveland, Ohio............ 314, 316 


Exhibiting: New manometer check valve 
for universal application; portable manom- 
eters for checking meter differentials in the 
fields. U and well type manometers; draft 
gages; tank liquid level gages; indicating 
flowmeters and accessories, equipment for 
measurement of pressures, vacuum and dif- 
ferentials and as applied for flow metering. 

In Attendance: J. B. Meriam, Jr., Pres. ; 
Mark Meriam, Secretary; A. A. Hejduk, 
V. P.; E. Brosius, D. R. Pressey, Phila. 
Reps. 


Milton Roy Co., Philadelphia, Pa.. .112 


Exhibiting: New concentration control 
system by continuous titration; control of 
concentrations where direct readings on 
pH value, oxidation potential, etc. are on 
flat portion of curve. Controlled-volume 
pumps with electronic control 

In Attendance: R. T. Sheen, Pres.; M. S. 
Maleson, Dist. Rep.; Paul C. Flucke, Chem. 
Ener. 


Mine Safety Appliances Co., 
Pittsburgh, Pa..... es ime 4 | 


Exhibiting: New colorimetric CO tester 
indicates presence of CO in air from 0.001% 
to 0.1% by volume; portable methane 
alarm. Combustible gas indicator: benzol 
indicator; hydrogen sulphide detector; ex- 
plosimeter ; methane detector; oxygen indi- 
cator; midget impinger and microprojector. 

In Attendance: N. W. Hartz, Ind. Sales 
Dept.; E. C. Brainerd, J. P. Sherwin, J. G. 
Gaskill, Sales Reps. 


Miniature Precision Bearings, Inc., 
NS Ee Sa aa Hp yey sarge 101 


Exhibiting: New miniature ball bearings. 
Precision ball bearings for instruments; 
special ball bearings. 

In Attendance: H. D. 
W. 8. Pierce, Jr., V. P. 
John S. Lawton, V. P.; W. 
Asst. to V. P. 


rilbert, Pres. ; 
and Ch, Engr. ; 
L, Timmerman, 


Moore Products Co., 
Philadelphia, Pa....... 106, 108, 110 


Exhibiting: New “Nullmatic” controllers 
demonstrated on temperature and flow ap- 
plications. Instruments for measurement 
and control of flow, temperature, pressure, 
liquid levels. 

In Attendance: Chas. H. Thompson, Sales 
Mer.; J. E. Gambrill, Detroit Branch Mgr. ; 
J. J, Fregeau, Chicago Branch Mer.; R. A. 
Barnes, Houston Branch Mer.; H. 8S. Gar- 
rett, Application Engr.; Dean Valentine, 
Ralph H. Owens, Sales Engineers 


Nash Engineering Corp., 
So. Norwalk, Conn. .......... . .140 


Exhibiting: “Clean Air” compressor for 
instrument air supply. Pump and filter in 
operation, 

In Attendance: F. W. Green, Mgr. Indus- 
trial Sales; J. B. Wright, Mer. Building 
Equipment Sales. 


National Bureau of Standards 
Washington, D. C........ 
New magnetic flu 
spring transduce 
Daniel S. Goal\ 
Saunderson, Mex 

Reports. 


Exhibiting: 
variable-stiffness 

In Attendance: 
cist; Henry D. 
L. Bragaw, Technical 





National Technical Labs., 
Paendenn, Calif............ 106. 499 Mer 
Exhibiting: New Beckman g1 

spectrophotometer ; a-c operated p! ‘ 

radiation meters ; Beckman “UltrO}! t PI 
glass electrodes. Beckman instrume 





In Attendance: A, O. Beckmar 

T. F. Herring, V. P.; E. C. Bowe 
Haller, G. R. Kincaid. P Mi 
m the 
Naval Ordnance Lab., Naval G ms 
Factory, Washington, D. C. 245 fe ho 
Exhibiting: New interferomete: a 
. . . i 
instrument for detecting flaws in g L} 
acoustic system to detect pressures f Th 

zero to 200 CPS; relay tester 1 ¢ 

operating sensitivity and operati: t Ph 
of contacts; air test pot for testing 
leakage of gaskets, porosity of metal 4 
test chassis for expediting test set-ups un 
In Attendance: Naval Ordnance Lab phe 
tory physicists and engrs. a 
ele 
] 


New Hampshire Ball Bearings, 
Inc., Peterborough, N.H. .......544 IR yw 
Exhibiting: New conventional (Con: Wi 

radial ball bearing—smallest in U. S f 

bore X %” O.D. X 3/32” wide, 1 Ph 

ground. Micro ball bearings. i 
In Attendance: A, N. Daniels, Desi: 


Engr.: R. H. Cherwin, Field Engr. J 
New York Naval Shipyard, Naval a 
Base Station, Brooklyn, N. Y....15) BR, 
Exhibiting: Zero Resistance photomet a W 
instrument fuse analyzer; concentricit wa 

parallelism gage; time cycling clock per / 
» re 


circuit indicator; calibration apparatus { 
] 


three-phase power-factor meters; load life : 
test equipment for power-type wire-wou B Pr 


rheostats ; general views of Material Labo- 1 
ratory. . 3 
In Attendance: J. T. Cataldo, Electri Dia 
Engineer, for: 
° 2 bar 
Optical Film Engrg. Co., ee 
ES 511 Mb and 
Exhibiting: Front-surface mirrors: bé En 
splitters; crystal coatings; high ait 
evaporators; low-reflection coatings Pre 
In Attendance: Richard Denton : 2 


Palmer Thermometers, Inc., 
re 444, 44 


Exhibiting: 
and recording 


Industrial, laboratory, 
thermometers. 

In Attendance: Bartlett Palmer, Pres 
Curtis Mitchell, V. P.; Frank W. Probst 
Plant Mer.; Douglass Hitt, Sales and O: 
Dept. 


Penn Industrial Instrument Corp., 


Philadelphia, Pa............ 438, 440 

Evhibiting: New multi-pen 12” cl 
temperature and pressure recorders; t 
perature and pressure recorder-controllers 


on-off type and 10% throttling range typ 
pneumatic flow transmitter with 
root rectification, Hays-Cochrane f! 
meters. 

In Attendance: W. C. Bennett, Pres. 
Gen. Megr.; Wm. Melas, V. P. and © 
Engr.; Adalbert Melas; C. F. War! 
D. J. Kamalo; F. P. A. Wagner; W 
Applegate, 


squ 


Perkin-Elmer Corp., 
Glenbrook, Comm. ....6...... 132 
Exhibiting: New Tiselius electrophores! 

apparatus for determination of ident) 

concentration and purity of solutes. R: 

ing infrared spectrometer; flame photome- 

ter; breaker type d-c. amplifier 
In Attendance: Dr. Van Zandt Wil 

Dir. Inst. Dev. & Sales; Paul A, Wilk: 

Wm. Hargrave, Sales. 








hotometer 
ncentricity- 
ock open- 
saratus for 
load life 
vire-wound 
rial Lat 


Electric 
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itory, d 


ier, Pres 
W. Probst 
and Order 


sorp., 
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12” chart 
lers; te 
-ontrollers 
unge typ 
h squ 
ine fl 


Pres. and 

and Cl 
Warr, Jr. 
ar: W. L 
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132 
rophoresis 
identity 


s. Re cord- 


phe tomes 


Williams 
A, Wilks 


'of waviness and roughness ; 


= “Wavometer”’ 


permo, Inc., Chicago, | Se ee 307 


Exhibiting: Instrument and fine mechan- 
ism |} ivots. 


In Attendance: George M. Mencke, Ch. 
Engr.; I. W. Duffy, Mgr., Pivot Dept. 
The Permutit Co., 

New York, N. Y....... sae gee ats 


Exhibiting: Portable CO2 meter; specific 
gravity meter; exhaust gas analyzer, fur- 
nace atmosphere analyzer; gas analysis 
instruments for special service. 


Philadelphia Thermometer Co., 
Philadelphia, Pa. 


Exhibiting: New Roto-stat regulator; 
Micro-set regulator maximum and minimum 
thermometer, no magnet required; auto- 
matie temperature controlled stainless-steel 
not chocolate dispensing urn. Industrial 
thermometers ; laboratory thermometers; 
thermostats ; regulators, relays 

In Attendance: Edward Collins, 
Thos. J. McCann, 


3rd. ; 


Photoswitch, Inc., Cambridge, Mass.227 


Exhibiting: New Type 30HL1 electronic 
timer; Type 10CB1 electric level control; 
photoelectric counter set; five new ‘Fire- 
eye” combustion control systems, Photo- 


electric and electronic controls, 

In Attendance: John A. Long, V. P.; 
L. D. Sibley, Ind. Sales Mer.; John C. 
Whiddett, Charles E, Nelson of John C. 
Whiddett Co., Philadelphia Reps, 


Physicists Research Co., 
meecmrpor, Mich........... 1138, 115 


Exhibiting: New “Profilometer’’ for pro- 
duction measurement of surface roughness; 
‘Proficorder”’ for recording surface profiles 
“Anderometer” 
testing of ball bearings; 
for production testing of 
waviness in grinding of bearing races, etc. 

In Attendance: Ernest Abbott, Mer.; 
Frank Kabat, Fred J. Engelke, Field Reps. 


‘for production 


Precision Thermometer & 
Instrument Co., Philadelphia, Pa.303 


Exhibiting: New improved “Densitrol.” 
Dial thermometers; ‘‘Photo-Tem.”; labora- 
tory and industrial thermometers, mercurial 
barometers, vacuum gages. 

In Attendance: W. D. Laverell, V. P. 
and Sales Megr.; J. Boonshaft, Design 
Engr.; C. H. Waser, Pres. 


Precision Tube Co., 
SS ee 407 


Exhibiting: New “Trumphet” brass and 
phosphor-bronze Bourdon tubing shaped 
for sensitive pressure and vacuum gages; 
precision “Coaxitube” insulated wire in 
seamless metal shield. Seamless tubing of 
copper, brass, aluminum, nickel non-ferrous 
alloys. Engineering service and metallurgi- 
cal recommendations, 

In Attendance: H. Jack, Jr., Secy.-Treas. ; 
Charles T. Flachbarth, Ch. Engr.; Chester 
8. Pondo, Metallurgist ; Albert J. Armstrong, 
Prod. Mer, 


Production Instrument Co., 
Chicago, Ill. .. 


Exhibiting: New mechanical and electri- 
al counting devices; automatic batch 
ounters; centralized production counting; 
ctuating switches; electric-eye counting. 
In Attendance: Jos. F. Visin, V. P. & 
Sales Mger.; R. W. Lawson, Sales Rep. 


Proportioneers, Inc., 


Pumeeence, R. I..........2 sn i 
Exhibiting: New loss-in-weight propor- 
ioning scale with pneumatic controller; 


ifferential control applied to multiple pro- 
ortioning, ‘“Adjust-O-feeder”’ “Treet-O- 
Jontrol”; “Vol-U-meter”’:; loss-in-weight 
lender, Engineering of proportioning prob- 
yems, 

In Attendance: R. P. Lowe, Pres.; P. V. 
rowther, Ind. Engr.; A, A. Wood, B. H. 


Mayer, Phila. Reps. 


R.C.A. Victor, Camden, N. J.. .531, 533 


Exhibiting: New electron microscope; in- 


dustrial type oscilloscopes; industrial type 
electronic measuring instruments 
In Attendance: M. C. Banca, S. M. Elec- 


tron Microscope ; L. E. Goodwin, S. M. Test 
and Meas. Equip.; H. Pastoriza, R. J. 
Miller, P. A, Greenmeyer, Sales Engrs. 
Electron Microscope; A. Liebscher, L, L. 
Salton, G. W. Kimball, Sales Engrs, Test & 
Meas. Equip.; T. E. Flynn, Adv. Sec.: R. W. 
Robins, H. W. Berry, M. J. Ackerman, R. A. 
McDermody, P. C. Smith, R. Picard, J. 
Reisner, S. M. Zoeller. 


tepublic Flow Meters Co., 

eS | 4138, 

Exhibiting: New pneumatic flow trans- 
mitter with output pressure linear with flow 
and square-root extraction in operation. 
Pneumatic differential pressure transmitter 
in operation. Combustion control panel in- 
cluding boiler meter, draft and pressure 
gages, automatic control equipment; high- 
pressure steam reducing valve. 

In Attendance: J. B. McMahon, Mer. Sales 
Promotion ; H. R. Kessler, Mgr. N. Y.; L. C. 
Walter, Mgr. Phila.: R. B. Drescher, Mer. 
Pittsburgh; T. E. Bell, Mgr. Atlanta: F. E. 
Segermark, S. A. Anderson, U. A, Rothermel, 
Sales Engrs, 


Roller Smith Div., Realty & 
Industrial Corp., Bethlehem, Pa.515 


Exhibiting: New portable volt-ohm-milli- 
ammeter ; appliance tester ; watthour meter: 
meters for Geiger counter application. Elec- 
trical indicating instruments; precision bal- 
ances ; rotary switches and relays. 

In Attendance: FE. S. Maury, Mer. Sales. 


Rowe Engineering Corp., 

I OER e iis vic so < tw eae 320, 321 

Exhibiting: IPS 50000-50 KV Iso volt de 
power supply; SBG 41 Synchronizing and 
blanking generator RDA 33 Radial deflec- 
tion amplifier; VA 25 Video amplifier(30 
cycles to 25 megacycles); synchro cyclic 
timers; oscillograph apparatus ; 
millisecond measurement equipment; con- 
sulting engineering-—designing of custom 
built precision apparatus. 

In Attendance: H. C. Rowe, Pres.; H. H. 
Bingham, Sales Dept.;: D. V. Sinninger, Ch. 


accessory 


Engr.; J. F. Brumbach, Engr. Dept. 
R-S Products Corp., 
Philadelphia, Pa............315, 317 
Exhibiting: New “Leveltronic”’ level con- 
trol; duplex strainer for clean water for 
industrial processing and utility purposes. 
Controls and shut-off valves. Consultation 


on control and shut-off of liquids, gases or 
solids. 

In Attendance: D. W. Hopkins, Ex. V.P.: 
R, C. Ayers, Sales Mgr., Valve Div. ; Donald 
Cc. Culver, Ch. Engr., Electronic Div. 
Rubicon Co., Philadelphia, Pa......528 

Exhibiting: New recording automatic hy- 
drogen sulphide analyzer (approx. 0.5 to 500 
PPM): recording nitric oxide analyzer (0.5 
to 50 PPM); photoelectric galvanometer ; 
temperature-calibrated potentiometer, te- 
sistance thermometer bridge ; high-precision 
potentiometer; portable precision potenti- 
ometers; standard resistors; decade resist- 
ance boxes; Wheatstone and Kelvin bridges, 
spotlight galvanometer ; photoelectric color- 
imeter for chemical analysis; general-pur- 
pose: photometer. 

In Attendance: W. H. Schaeffer, 
Mer.: P. M. Andress, Sales Engr.; 
Allsop, Jos. Walls, Engr. 


Sales 


George 


Sanborn Company, 39 Sanborn St., 
Cambridge, Mass. 
Exhibiting: New “Visco-Cardiette” direct- 

writing oscillograph with heated stylus on 

heat-sensitive paper, galvanometer natural 
frequency 45 cps., sensitivity 1 cm/mv,; 

“Twin-Viso” same except has two chan- 

nels; electromanometer, condenser micro- 

phone in bridge circuit for measuring liquid 


and gas pressures, Galvanometer issem- 
blies ; photographic type oscillographs ; sin- 
gle and multichannel electrical recording 
instruments 

In Attendance A EK. Lonnberg, Sales 
and Service Mer. Dr Arthur Miller, Ch 
Elec. Engr.; Ralph E. Robertson, Phila 
Sales Rep. 
Schutte & Koerting Co., 

Philadeiphia, Pa,..:....... 203, 205 

Exhibiting: New ball type flow indicator 
induction type rotameter transmitter to op 
erate various makes of electric recorders 
Electrohic recording rotameters electric 
recording rotameter; recording and alarm 


rotameters for minute flows; universal ro 
tameter ; high-pressure armored rotameters 


by-pass rotameter; ‘“Rotastat” flow control 


rotary flow indicator; flapper and check 
valves flow indicator; distillate and angle 
type flow indjcators, 

In Attendance: H. W. Gripton, Engr. ;.R 
A. Nelson, Engr. ; W. H. Gerber, Elec. Engt 


A, Varga, Ener.: S. G. Ketterer, Chem. 


Engr. 


Inst. 


Seely Instrument Co., Inc., 
Niagara Falls, N. Y........ 
Exhibiting: New “Aeromac” 

timers, also available for ganging for mul 

tiple circuits. Time cycle controllers; two, 
three, and four way hydraulic diaphragm 
operated valves; solenoid and diaphragm 
operated air valves. 

In Attendance: A, M. Patterson, Pres. ; G 

C. Butler, V. P.; A. A. Hohmann, Sales Rep 

O. W. Heyman, Akron Branch Mer. 


.. 434 


electric 


Shalleross Mfg. Co., 
COUN RIO, PO... os ccccedes 311, 313 


Exhibiting: New portable standard re- 


sistor; single high-precision resistors; 
whether-proof type precision resistors ; sub- 
minature and minature precision resistors 
high-voltage divider for DC and AC; porta 
ble self-contained Kelvin- Wheatstone 
bridge; portable self-contained Kelvin 
bridge; portable self-contained combined 
potentiometer and Wheatstone bridge ; port 


able self-contained fault location and Wheat 
stone bridge; transmission gain test 
Measuring bridges; instruments 
resistors and attenuators. 
ing, and development of instruments and re 
sistance networks. 

In Attendance: D. H, 


set 
service 
tesearch, design- 


Shalleross, Pres 
Sharples Corp., Philadelphia, Pa.. .509 
Exhibiting: New particle size analyzer (1 
to 100 microns), Centrifugal machinery 
In Attendance: Allen S. Dunn, C. FE, Printz, 
Cc, M. Ambler. 


Sheffler Gross Co. Philadelphia, Pa. 
207, 209, 211, 213, 215 

Exhibiting: New “Micro-Klean” filters for 
instrument air service. Products of Fulton 
Sylphon Co., Buffalo Meter Co, ; Liquidome 
ter Corp.; American Car and Foundry Co., 
Valve Div. 

In Attendance: 


M. Sheffler, S. Gross, T. J. 


Kenny, Partners: G. C, Halwas, Chas. Bie 

ber, J. H. Wilkers, P. C. Prager, G. K. Fisher, 

A. T. Lawley, Field Engineers 

Simplex Valve & Meter Co., 
NS ED See eee eee 49 
Exhibiting: New “Type H" meter indi 

eating, recording, and totalizing for use with 

Venturi tube, flow nozzle or orifice plate 


“Type TG" Venturi tube, 


In Attendance Everett M. Jones, V. P 


and Gen. Mer. tichard A. McQuade, Asst 
to Gen. Mer.; Frank E. Gerlitz, Jr., Sales 
Mer. 


Smith Meter Co., New York, N. Y.141 


Exhibiting: Rotary positive displacement 


meters; electric remote liquid level gage; 
strainer; flow rate control valve and auto- 
matic meter predetermine stop device; re 


mote electrical meter registration and ticket 
printing. 
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In Attendance: 2Wilson Milligan, N. Y. Div. 
Mer. ; E. W. Varege, N. Y. Office Mer. ; J. W. 
Houston Div. Mer W. G. Moser, 
Chicago Di Meg: 


LATTIs, 


Sorensen & Co.,:Inc., 


Stamford, Conn...........- 512, 514 

Erhibiting: N&w “B-Nobatron” highly 
Stabilized source ef high voltage, A-c. line 
regulators Notsitron” Fosterited trans- 
formers. Engineering service on power sta- 
bilization problem:< 

In ittendances Edward R. McCarthy, 
Sales Mer LeLo elterline, Ch, Engr. 


South Bend Latke Works, 


SR Sey. 432 

Eahibiting: Ne : 14” precision drill press- 
es, floor and bergch models 7” precision 
bench shaper. Presision lathes 

In Attendance: C. L, Miller, John F. 


Probst, R. W. Piinck, Paul George. 
Standard Electrs« Time Co., 
Sprimmmeld, MAGE. .....cccccrsss 312 


KRarhibiting: Ne 
tac hom tirs 


tom-built electric 


tachometer 
ind plugs; 
test, control and 


£ photoelectric 
jacks 
sanels for 


Timers cus 


power distribution 
In Attendance:"E. S White, Asst. Sales 
Mer Wm. Gortor, District Sales Mer. 


Herman H. Sticht Os... 


ge. Dh Aree ee 306 


Eavrhibiting M:z:gohmers, tachometers 
rheostats ; other “ectrical instruments 

li ittendance::Robert J. Sticht, Service 
ener Arthur H, Volker, Gen. Mer. ; Frank 
Dugan, R. 8S. Yous, Sales Engrs, 


Streeter Amet €o., Chicago, IIl....305 


Nez 


Exhibiting recording “Scientific 
Counter for re search laboratories and in- 
dustrial operations, “Type B" recorder 

RC Traficounter” JR Traficounter.” Au- 
tomatic weighers »,nd weight recorders, 

In Attendance: ‘V. C. Kennedy, Pres.; V. 
C. Kennedy, Jr., Supv. of Eng R. T. Isham, 
Supv. of Production Harry K. Franklin, 
Supv. of Service ; W. R, Daniels, Sales Dept. 


Superior Tube Co., Norristown, Pa..206 
Exhibiting: New K-Monel round, elliptical 
and flat tubing for Bourdon springs. 
Beryllum copper, type 403 stainless, chrome- 
molybdenum, and other analyses in shaped 
and round tubing 
In Attendance H. B 


oval 


Brown, Jr., Gen, 


Mer. of Sales; A. M. Bounds, Ch. Metallurg- 
ist: J. B. Giacobbe, Plant Metallurgist: T. 
H. Briggs, Electronic Engr.: M. P. Moffitt, 
C, Cope, C, W. Heckler, L, M. Huston—Sales. 


C.. d. 
Newark, N. J. 
Exhibiting 


ling 
sure 


Tagliabue Corp., of N. J., 
TTT 118, 120 


Indicating, recording, control- 
instruments for temperature and pres- 
Celectray”" automatic self-balancing 
recording and controlling pyrometers ; mois- 
ture instruments for testing petro- 
leum products, 
In Attendance A. G 


meters 


Koenig, Gen. Sales 


Mer Ek. T. Oettinger, N. C. Munisteri, -L. 
Van Blerkom, Div. Sales Mers.: F. A. Heb- 
enstreit, L. M. Hachenberg, C. L. Huffman, 


Dist. Sales Mgrs 
Taylor Instrument Companies, 


Rochester, N. Y........ 416, 418, 


Exhibiting: New mercury manometer with 
positive-acting submerged check valves, ad- 
justable leakless damping assembly, con- 
tinuous interchangeable ranges from 10-533 


420 


inches water. “Fulscope” controllers: level 
transmitter flow meter accessories; indi 
cating thermometers; self-acting tempera- 


ture controliers, 

In Attendance R. E. Olson, Gen'l Sales 
Mer.: F. S. Ward, Ind. Sales Mgr.; A. J. 
Fleig, Div'l. Sales Mgr.; J. S. Detwiler, Div. 
Sales Mer.: R. E. Clarridge, Mer. Applica- 
tion Engere.: R. N. Pond, G. E. Heller, App. 


Eners.: W. W. Lockwood, Adv. Mer. 
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Telechron, Inc., Ashland, Mass... ..417 


Exhibiting: New timer with switch for 
ranges, fans, steam radiators, etc.; interval 
switch timer with signal, Synchronous mo- 
tors and timing devices. 

In Attendance: R, T. Woodward, Mer. Ind. 
Sales Div.: C. B. Dix, Mgr. Motor Sales 
Div R. E. McBride, Asst. to Mer. Ind. 


Sales Div.: Sales Engineers. 
Test Equipment Sales Co., Inc., 
Philadeiphia, Pa. .........: 107, 109 


Exhibiting: New Barton “Model rup 
ture-proof bellows-ty pe low-differential pres- 


200” 


sure indicator; Barton flow recorder equip- 
ped with chart drive and pen mechanism; 
tarton mechanical flowmeters and differen 
tial pressure indicators; electronic pressure 
pick-ups accelerometers earrier ampli- 
fiers strain gage amplifiers power sup- 
plies; electronic test equipment oscillo- 


scopes signal generators multi-meters 
ete, 
In Attendance 


Nolte, Alex Weiss 


Barton Jones, Claude B. 


Thwing Albert Instrument Co., 


oa Se ere 412 

Exhibiting: New bolometer recording on 
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dicators ; vacuum indicators ; pressure 
gages; draft gages; pressure and vacuum 
gages; mercurial barometers; vacuum re- 
corders, manometers. 

In Attendance: C, J. Schmid, Sales Engr 
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Supvr.: G. L. Logan, Div. Sales Supvr.; C. 
S. Palmer, Dist. Rep. 
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Weston Electrical Instrument ( 
poration, 614 Frelinghuysen A 
Newark, N. J. 
Exhibiting: New 


contact-mal 


meter: resistance type temperat 
tor; clamp volt-ammeter ; portal 
i-( instruments n sture-p! 
ic cell speed-ratio tachometer! 
d-c, integrator. (All new 
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Mer. Educ. & Public Utility S 
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thony Lamb, Asst. Cl Eng 
Weatherhead Co., 

Cleveland, Ohio 

Exhibiting: Fittings—brass, ste+ 
less stee luminur ermeto, ir 
pression, S.A.E., spe } 
ssemblies Ww. ome , 
hose; factery attache r 
fittings. 

In Attendance M. C. Petersor \ 
Sales Mer. Howard H L 
Engr D. R. Fairchild, Ad M 


Instruments Co., 
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Exhibiting Ne Capac g str 
recorder-controller for temperat 
variables ; solder tin content indi 
elmount Capacitrol Multror 
trol Chronotrol Imputt 
trol” Flameotrol”, indicating ar 
pyrometers, Engineering service or 
ing. controlling and recording 
tures 

In Attendance Fred A. Hans 
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Raymond M. Wilmotte, Inc., 

Washington, D. C.......... 

Exhibiting: New high-speed balan 
ing to 0.1 mg. and showing last 
point on meter; electronic micromet 
measure wire or strip while moving 
brating: thread micrometer for m« 
thread diameter in production; tw 
pulse generators; ‘“‘Visi-Limit” curve 
testing frequency response by visua 
line indication on oscilloscope. Speci 
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weight, and color. 
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Brownell, C 
Ener. 
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Exhibiting: New electric pressurt 
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ing: hydraulic torque control hy‘ 
power positioning with manual, 
electrical or automatic control 
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Wodal, V. P.: R. B. Eaves, Sec Wi 


wan, Engr. 









( 


ever compute 


I you 


| 


a Beta ratio, 


} 
| 


you will want 
this 


Free Bulletin 


HAGAN 
HALL 
BUROMIN 
CALGON 


HAGAN CORPORATION 
HAGAN BUILDING 
PITTSBURGH 30, PA. 


Please send me my free copy of Hagan Bulletin 
T-100-M, “Capacity Data for Concentric Orifices and 


Flow Nozzles.” 


NAME 


POSITION 


COMPANY 


STREET AND NUMBER 





POST OFFICE 





ZONE NO. STATE 










“Capacity Data for Concentric Orifices and Flow 
Nozzles” presents an unusually easy method of approxi 
mating. with slide rule accuracy, the ratio of orifice o: 
nozzle throat to pipe diameter required for satisfactory 
fluid meter installations. The method involves only the 
application of a basic formula and the use of a simple 
graph. 

Prepared by engineers of Hagan Corporation, and 
sent free to meter men. Just fill in and mail the coupon. 


Hagan Corporation, Hagan Building, Pittsburgh 30, Pa. 
to I = - 


Visit the Third National Instrument Exhibit, Convention Hall, 
Philadelphia, Pa., September 13-17, 1948. See our 


display Booths, 228 and 230. 


HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSIORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 
METALLURGICAL FURNACE CONTROL SYSTEMS 


August 1948—J nstruments—Page 


















































AIR-OPERATED AUTOMATIC CONTROLLERS 






Principles Utilized mm the Principal Types 


NE of the reasons for the increas- 
ing use of automatic control in 
industry is the improvement of 

every category of automatic - control 
mechanism: hydraulic, electrical, elec- 
tronic and pneumatic. The use of com- 
pressed air as auxiliary power began 
in the nineteenth century but it was 
not until recent years that air-operated 
controllers were refined to make possi- 
ble numerous modes of control fully on 
a par with (and some users say better 
than) the performance of the newer 
controllers. Air-operated controllers of 
1948 are triumphs of design genius as 
compared to those of fifteen or twenty 
years ago; and they are, of course, 
more complicated. In particular, there 
are today many more basic types. 
(There may be more makes, too, but 
the writer will not discuss them as 
such. As a matter of fact, each control- 
ler manufacturer offers a choice of 
several types.) 

The most popular form of air-oper- 
ated controller is the recorder-control- 
ler. This article will, therefore, deal 
with the types of recorder-controllers, 
but it is hoped that much of the discus- 
sion will be applicable to indicating 
(and even non-indicating) controllers. 

A logical way of starting this study 
is to list the objectives which all manu- 
facturers of pneumatic control systems 
strive to attain. Disregarding instru- 
ment size and weight, corrosion-resist- 
ance, competitive features designed for 
ease of installation or of servicing, etc., 
and all other questions not pertaining 
to our inquiry, we find that there are 
six definite objectives: 

(1) Close control of the air pressure 
to the final control element (valve, 
damper, etc.) ; 

(2) Avoidance of backlash or lost 
motion in flapper and pen linkage; 


(83) Minimum of sensitivity to vi- 
bration; 
(4) Avoidance of dead time, i.e., 


delay or response to changes in the 
controlled variable, as far as possible 
and desired in any particular process; 

(5) Use of small volumes of air; 

(6) Linear variations in transmit- 
ted pressure. 

In this article the various means 
which are employed to obtain these six 
objectives are studied. 

RESTRICTION, NOZZLE AND FLAPPER. 

Fig. 1 is a schematic diagram of a 
practical feasible pneumatic on-off con- 
troller. The pilot valve (described in a 
later paragraph) is introduced to re- 
lieve the air pressure from the flapper 
as far as possible. Only if this pres- 
sure is kept at a minimum can a satis- 
factory attainment of the above-listed 
objectives be possible. 
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By WERNER G. HOLZBOCK, New York, N. Y. 


The sensitive measuring system posi- 
tions the flapper through a linkage so 
that the flapper will either cover or 
uncover the nozzle. The power of the 
measuring system being extremely low, 
the air pressure against which the flap- 
per has to work must be kept corre- 
spondingly low in order to avoid de- 
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Measuring 
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Fig. 1. 
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stroying the sensitivity of the instru- 
ment. 

The air pressure applied to the dia- 
phragm motor must be high enough to 
assure positive operation of the valve 
or other final control element. A pres- 
sure change from 2 to 15 (or 2 to 20) 
lbs./in.? suffices to operate the usual 
final element positively and satisfac- 
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torily, but in some cases this pressure 
is relayed to higher pressures in order 
to operate a large final control element 
or one handling high-pressure steam, 
viscous materials, etc. 

Since a pressure of 15 to 20 lbs./in. 
is too high to apply directly to the flap- 
per, the pilot-valve principle is utilized 
to make it possible to control the air 
flow to the diaphragm motor with only 
part of the pressure of the air supply. 

A restriction in the air line to the 
nozzle reduces the air pressure. The 
diameter of this restriction is made 
small; not so small, however, that the 
slightest impurity in the compressed 
air might plug it up. Restriction diame- 
ters range from 0.007” to 0.010”. The 





Brown Instrument Co., for exa 
uses a restriction of 0.008” dia 
which reduces the supply pressu 
the nozzle to 5.5 to 6 Ibs./in.? whey th, 
flapper covers the nozzle. 

The nozzle diameter is about iwic 
the diameter of the restriction. Th, 
previously - mentioned Brown Instrv- 
ment Co., for example, uses a nozzle of 
4" or approximately 0.0156” wit) 
their restriction of 0.008” diamete: 
means that the maximum pressure ap.- 
plied on the flapper, would amount to a 
total pressure of only approximately ! 
ounce—a result obtained through th 
application of a pilot valve and the ut- 
most reduction in the nozzle diamete; 

The Bristol Company uses a large; 
diameter for nozzle and restriction: 
0.023” for the nozzle and 0.013” for th 
restriction. In this case, the maximun 
nozzle back pressure is 10.5 lbs./in.: 
This higher back pressure does not 
mean any undue stress on the mecha 
nism, by reason of the “Free Vane,” a 
vane exposed to the nozzle pressure 0) 
both sides by the application of twi 
nozzles. While the “Free Vane” means 
reduced stress on the flapper, it in- 
creases the loss of air through the noz- 
zle by 8 to 12 times, in comparison wit! 
other designs, because the nozzle bac! 
pressure is three times that of othe: 
designs and the nozzle area more thai 
four times. 

The reason for the difference in di- 
ameter between nozzle and restrictior 
is that flow of compressed air has t 
be faster through the uncovered nozzi 
than through the restriction. Only by 
this means can the desired change 1! 
pressure difference between covered and 
uncovered nozzle be obtained. Whe 
the nozzle is covered by the flapper, th« 
pressure between nozzle and restrictior 
becomes a maximum; in the above- 
mentioned example, this would mean a 
pressure of 3 to 3.5 lbs./in.*. As soo! 
as the flapper uncovers the nozzle, this 
pressure is expected to fall rapidly. The 
larger the nozzle, the better can this be 
accomplished. But again, the larger th: 
nozzle, the heavier the total pressur 
on the baffle. The accepted solution }s 
a nozzle about twice the diameter of th: 
restriction. 


THE PILOT VALVE. 
The pilot valve makes possible th 
application of a higher pressure on th 


final control element than on the noz- 


zle, but there are other reasons for the 
use of a pilot valve. Fig. 2 shows pa! 
of a pneumatic controller without 

pilot valve. When the flapper covers t! 
nozzle by reason of a movement of thi 
measuring system caused by a changé 


in the controlled variable, the pressur¢ 
behind the restriction will increase and 
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cause the desired action of the final 
control element, say a diaphragm motor. 
All the air necessary to increase the 
pressure in the line to the diaphragm 
motor and above the diaphragm would 
have to flow through the restriction— 
whence a considerable delay in correc- 
tive action. To avoid this delay, the air 
necessary for the increase in pressure 
in lines and parts outside of the instru- 
ment, should not be throttled by a re- 
striction. This also calls for a pilot. 

It stands to reason that no decrease 
in air pressure is possible in a pneu- 
matic controller without bleeding the 
excess air to the atmosphere. Even the 


Restriction. 
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adjusting the stem travel. This adjust- 
ment determines the point at which the 
pilot valve starts to open (or, in a re- 
verse-acting pilot valve, to close). The 
stem travel must be kept as short as 
possible to reduce air consumption. A 
travel of 0.01” is general practice. 

It is a characteristic of the non- 
bleed type (Fig. 3) that it requires 
larger dimensions which allow a quicker 
supply and relief of controlled air 
through the pilot valve. 

The non-bleed type of pilot valve (for 
example Brown Instrument Co., Fig. 
3) uses a bellows system. The controlled 
air pressure as applied in the final con- 
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so-called non-bleed pilot valve does not 
altogether eliminate this loss. 

In the position shown in Fig. 1, no 
bleeding of air takes place as the ball 
valve rests on the lower seat: the pilot 
valve is fully open and the controlled- 
air pressure is equal to the supply-air 
pressure. When the ball valve is pushed 
against the upper seat, the pilot valve 
is fully closed. Excess air from the line 
to the diaphragm and above the dia- 
phragm itself will fiow out but then no 
further bleeding occurs. This condition 
is entirely satisfactory for on-off con- 
trol, but the situation changes in the 
case of control methods in which the 
ball valve takes an integral number of 
steps between the. upper and lower 
seat: in all these intermediate posi- 
tions, the supply line will bleed con- 
stantly through the vent to the atmos- 
phere. The loss is relatively small. A 
hundred pneumatic controllers will sel- 
dom require an air consumption involv- 
ing more than 3 to 4 kwh. in the com- 
pressor. (It is doubtful if this con- 
sumption can be cut by more than half, 
even through the most refined construc- 
tion of a non-bleed valve which avoids 
bleeding in the intermediate stages of 
pilot valve opening.) 

Fig. 3 is a diagram of a non-bleed 
type of pilot valve (Brown Instrument 
Co.). In comparison with the above- 
deseribed continuous-bleed type, this 
design provides that the vent is always 
closed as long as supply air is admit- 
ted, even if the supply port is only 
partly opened. Detailed functions will 
be described below. 

Continuous-bleed type pilot valves 
(Fig. 1) usually have a provision for 
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Fig. 3. 


trol element is also applied to the small- 
er bellows. To the larger bellows, the 
nozzle back pressure is admitted. The 
maximum nozzle back pressure is about 
one-fifth of the supply pressure. The 
larger bellows, being under the nozzle 
back pressure, has a surface five times 
the smaller bellows under the con- 
trolled-air pressure. When the system 
is ina balanced position, the nozzle back 
pressure on the larger bellows balances 
the higher pressure on the smaller bel- 
lows and the pilot-valve flapper covers 
both the supply and exhaust ports. 

With an increase in the nozzle back 
pressure, resulting from a deviation of 
the controlled variable from the con- 
trol point, both of the bellows move 
forward. This bellows carries the ex- 
haust port which pushes against the 
pilot-valve flapper, thus opening the 
supply port, while the exhaust port re- 
mains closed. With a decrease in nozzle 
back pressure, both of the bellows back 
away. This opens the exhaust port leav- 
ing the supply port closed by the pilot 
valve flapper. Thus, the change in noz- 
zle back pressure is amplified through 
the pilot valve and produces a change 
in the controlled-air pressure to the 
final control element. 

Non-bleed valves present a difficulty 
which good design reduces to an unob- 
jectionable minimum. This is the so- 
called dead spot which originates from 
the following facts: The pilot valve 
flapper is under the constant pressure 
of a spring. The exhaust port, which 
moves up and down, positions the pilot- 
valve flapper so that it has to overcome 
the spring pressure. Starting from a 
position in which the pilot-valve flapper 


covers both the exhaust port and the 
supply port, the force necessary to open 
the supply port is not obtained by any 
increase in nozzle back pressure but by 
an increase large enough to overcome 
the pressure of the spring. The range 
of pressure change without response in 
the pilot valve is called dead spot. More- 
over, hysteresis may occur because of 
the fact that the opening of the supply 
port is against the spring pressure 
whilé the closing is with the 
pressure. 


spring 


Two means are employed to minimize 
dead spot. The first to have the 
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smallest possible spring tension (which, 
however, has to be large enough to pro 
vide a positive shut-off of the supply 
port). The second means is to make 
the force which moves the exhaust port 
large in relation to the spring tension. 
Therefore, the larger the bellows the 
more nearly perfect is the solution. 

The Mason-Neilan pilot valve (Fig. 
8) may be mentioned at this point, as 
an example of a continuous-bleed type 
with a bellows systems in contrast to 
the usual combination of a capsula) 
chamber and valve stem. 


PROPORTIONAL-POSITION ACTION. 


Automatic controllers can be divided 
according to modes of control into the 
following four “groups” (which are not 
always distinct “types” because one in- 
strument may be changed from one 
group to another): 

(1) Two-position action 

(2) Proportional-position action 

(3) Floating action 

(4) Proportional-plus-reset action 

Following usage, we shall neverthe 
less call them types. Type 4 of 
course, the combination of types 2 and 
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The characteristics in the design of 
nozzle, restriction, and pilot valve, as 
heretofore described, refer to any of 
these four types, but additional means 
are necessary to accomplish any of 
them. They all hinge on the problem of 
controlling the movement of the flapper 
—a linear movement of, generally, only 
0.002”. This small movement 
cient to fully open the nozzle; and, if 
intermediate positions are desired, they 
have to be found within this 0.002”. 


is suffi- 
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For proportional-position action two 
conditions have to be fulfilled. (1) The 
flapper must hold an infinite number 
of positions between on and off, and 
(2) as the flapper is moved by the 
measuring unit through a linkage, the 
flapper movement from open to closed 
nozzle has to have a definite relation to 
the variations in the controlled vari- 
able. The range of values of the con- 
trolled variable which corresponds to 
the range of flapper action is called 





except Taylor Instrument Co. (Another 
design, as used in Leeds & Northrup 
instruments, differs from the conven- 
tional nozzle and baffle principle. This 
system, called pneumatic balance, will 
be described at the end of this article.) 

Fig. 4 is a schematic diagram of a 
proportional controller (the Foxboro). 
When the flapper closes the nozzle, 
owing to a motion of the measuring 
element, the increased nozzle back pres- 
sure causes the pilot valve to open. Con- 
















the regulation of the proportiona 
is possible. The amplitude of t] 
portional band increases the 
one gets to extreme (1). This « 
is accomplished in the Foxboro ; 
tional controller by moving t! 
beneath the flapper along the ar: 
thereby changing the relation of 
acting on the flapper. 

Fig. 5 is a schematic diagram 
other proportional system (T: 
This also taps the controlled ai;. a) 


the proportional band. It is, generally, sequently the pressure of the controlled transmits the necessary counte: re 
expressed in percent of full scale range air increases. This increase in pressure force to the nozzle by means of a }y 
lows. The proportional band is adjust; 
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of the controller required to produce is not only transmitted to the final 6a, 6b, 6c, or 6d, or any intermediat 
full operating range of the final control control element but at the same time to position. Suppose the position is as i! 


element. 


On some 
to get a 10% 


instruments it is possible 
proportional band without 
a special mechanism but for higher 
sensitivities special mechanisms are 
employed. It must be realized that with 
total flapper range of 0.002”, the flap- 
per must be positioned accurately with- 
in 0.00002” when a change in control 
pressure of 1% is desired with 100% 
throttling range. As a matter of fact, 
the maximum sensitivity in actual in- 
struments is much higher than that. 


This problem is solved by a mechan- 


ism which exerts a countermovement 
to the action of the flapper when it 
starts to uncover the nozzle. And the 


more the flapper tries to uncover the 
nozzle, the more the countermovement 
must increase, making it possible to 
achieve each time a perfect balance of 
counteracting forces by a small differ- 
ential which positions the flapper 
exactly. 

The countermovement to the action 
of the flapper can be put into the flap- 
per itself or into the nozzle. Flapper 
action is used by most manufacturers 
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the proportioning bellows which, 
through an appropriate linkage, exerts 
an effort on the flapper in the opening 
direction, i.e., opposite to the original 
movement of the flapper. 

If this counteracting force of the 
proportioning bellows were equal to 
the force exerted by the measuring ele- 
ment, no flapper movement would take 
place at all. If the counteracting force 
were infinitely small, no delaying or 
balancing action would occur: a small 
impulse from the measuring element 
would move the flapper from fully open 
to fully closed, or vice versa, and no 
proportional band would be available. 

There are then the two extremes of 
proportioning bellows action: (1) Act- 
ing force of proportioning bellows is 
equal to impulse received from meas- 
uring element, resulting in no response 
of flapper; (2) Acting force of pro- 
portioning bellows is nil, resulting in 
on-off control. Therefore, on-off control 
is only one extreme of proportional- 
position action. It is equal to a maxi- 
mum of control-sensitivity, just as no 
control is a complete lack of control- 
sensitivity. Between these two extremes, 


6a. The pushing rod is moved forward 
by the action of the proportioning be 
lows. The original position is shown b) 
a full line, the final position, caused by 
the maximum moyement of the push- 
ing rod, is indicated by the dotted lin 
drawn from point 1b to the fixed pivot 
The distance through which the nozz\ 
is lifted is directly related to the move- 
ment 2a to 2b. The movement 
depends on the position of point 4 
which is set by the sensitivity adjust- 
ment gear. Drawing an imaginary lin 
between 4 and la, one could say that 
the longer the distance 4-la in relatio 
to the fixed distance 4-2a, the smalle: 
will be the movement of 2a-2b in rela- 
tion to la-1b, i.e., the larger will be th 
distance through which the nozzle moves 
upon a given movement of the. pushing 
rod. As the distance 4-1 increases 
through 6b, 6c, and 6d, the nozzle move- 
ment decreases, being zero in 6d. Fig. 6¢ 
would then correspond to high prop°!- 
tional sensitivity or small proportiona 
band—practically off-on control—whil 
Fig. 6a means a low proportional sen- 
sitivity or a large throttling range (ap- 
proximately 400%). The intermediat 
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positions are integral and selected by 
the control-sensitivity adjustment gear. 

Fig. 7 shows a proportional control- 
ler (Brown) in which the bellows sys- 
tem moves the flapper instead of mov- 
ing the nozzle. When the controlled air 
pressure rises, owing to the flapper 
closing the nozzle, the counter-action of 
the bellows tries to pull the flapper 
from the nozzle, and as a consequence, 
the flapper covers the nozzle less 
than it would without the counterac- 
tion. Fig. 7 shows a pushing rod which 
moves backward and forward by the 
action of the bellows. This movement 
is transmitted through pins over a 
wedge-shaped metal piece and a throt- 
tling arm to the throttling linkage. The 
throttling linkage is connected to the 
flapper-actuating lever, where it buff- 
ers the action from the pen linkage. 
The balanced differential of both move- 
ments positions the flapper. 
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In another system (Mason-Neilan 
Regulator Co.), the counteracting force 
to the flapper movement is obtained by 
a Bourdon tube connected to the flapper 
and acting under the controlled 
pressure. The special feature lies in 
the Bourdon tube. In one model, the 
same principle is used for a secondary 
pressure compensator, of which Fig. 8 
is a schematic diagram. If, for exam- 
ple, the controlled variable is tempera- 
ture and the controlled medium is 
steam, variations in the steam pressure 
could be controlled by the methods so 
far described, and a change in tem- 
perature would be unavoidable. For this 
reason, the second Bourdon tube acts, 
as the first one does, upon the flapper. 


air 


opening maintained the outlet tempera- 
ture at 140°F. The liquid 
flow would, of course, call more 
steam (more Btu’s than 
before the change. this re 
quires a 60% valve opening instead of 
the original 50%. With the methods so 
far there is 
changing the setting in such a way as 


increased 
for 
per second) 
Suppose 


described, no means of 
to change the valve opening from 50% 
to 60% in order to maintain the outlet 
temperature at 140°F. The outlet tem 
perature will be below 140°F. 
momentarily (as with even an “ideal” 
controller) but as long as the liquid 
flow exceeds the normal flow 


not only 


on which 


the valve calculations were based. 
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The throttling arm is moved by the 
action of the pushing rod in a circular 
movement around a fixed pivot at its 
upper end. Consequently, the linear 
movement of the throttling arm will be 
the largest on its lower end and de- 
creasing toward the top. There is a pin 
between the throttling arm and the 
throttling linkage, by which the move- 
ment of the throttling arm is trans- 


' mitted to the throttling linkage. This 


ee 


pin can be positioned by the throt- 
tling-range* dial as indicated in Fig. 7. 
The further down the pin is moved 
the larger will be the linear distance 
through which it is moved by the ac- 


| tion of the pushing rod, and, as a con- 


sequence, the larger will be the action 


} on the flapper-actuating lever. The re- 


Ya apa 


| 


sult is decrease of control-sensitivity, 
increase of proportional band. 

One Taylor- proportional-band mech- 
anism has ‘been described. This man- 
ufacturer uses also another system, em- 
ploying a diaphragm instead of the bel- 
lows, and changing the angular move- 
ment of the flapper instead of placing 
the parallelogram adjustment between 
bellows and nozzle. 





*The author uses both terms: “propor- 
tional band” and “throttling range’’—the 
choice depending, for the convenience of 
readers, on the usage of the manufacturer 
whose control mechanism is being dis- 
cussed, 
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The second Bourdon tube would, in this 
example, be connected to the steam 
pressure. If this pressure rises, the 
flapper opens a small additional amount 
and the final control element, namely 
the valve, closes in proportion to the 
change in steam pressure. 
LOAD ERROR, OR Droop 

One of the problems in automatic 
controllers is elimination of “droop” or 
load error. The following example ex- 
plains this phenomenon: The outlet 
temperature of a steam-heated still is 
to be controlled at 140°F. The final 
control element is a direct-acting dia- 
phragm steam valve so calculated with 
regard to normal liquid flow and to 
normal steam pressure and quality that, 
at exactly 50% valve opening, it will 
provide the correct steam flow to main- 
tain the desired temperature. The range 
of the instrument is from 0° to 200°F. 
and the proportional band 20%. This 
means that the valve will be fully open 
at 120°F. and fully closed at 160°F. 


Suddenly the flow of liquid through 
the still is greatly increased. Under the 
original condition, a 50% steam valve 


Similarly, there will be a permanent 


error if the steam temperature, 
pressure and quality is permanently 
changed. 

The relation between Btu. demand 


and Btu. supply, or, in general, the re- 
lation between demand and supply in 
any application, is the load factor. The 
error resulting from a change in either 
is the load error. One device described 
above (the “dual compensated” control- 
ler made by Mason-Neilan Regulator 
Co.) solves the stem-pressure-change 
automatically, but this and similar sys- 
tems do not represent complete solu- 
tions of the load-error problem. 
MANUAL RESET. 

The necessary solution of the load- 
error problem could be described in this 
way: To design a means whereby the 
center of the proportional band can be 
shifted in relation to the original set 
point. There are numerous designs for 


accomplishing this automatically as 
well as manually. A manual reset 
(Brown Instrument Co.) will be de- 


scribed first. It can be seen from Fig. 7 
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that by turning the manual reset screw, 
a wedge-shaped metal piece will be 
raised or lowered. The effect is a rela- 
tive prolongation or shortening of the 
pushing rod of the bellows, whereby 
the flapper will be moved an additional 
amount. In the above example, where 
a change of valve opening from 50% 
to 60% was required to maintain the 
temperature at the set point, it would 
be necessary to lower the wedge-shaped 
metal piece by means of the manual 
reset dial by a definite amount and the 
flapper would move away from the 
nozzle somewhat. As a consequence, the 
controlled air pressure would decrease 
and give the valve the desired addi- 
tional pressure for an opening of 60%. 


AUTOMATIC RESET. 


Referring again to the above exam- 
ple with the starting conditions of 50% 
valve opening and outlet temperature 
controlled at 140°F. it was found that 
when the flow of liquid through the 
still increased, the valve opening of 
50% was no longer sufficient to main- 
tain the temperature at the set point. 
Let us give additional figures to bring 
out automatic reset. As the first con- 
troller reaction to the 10° drop, from 
140°F. to 130°F., the valve opened 75%, 
the temperature started to go up again, 
and the valve, in proportion thereto, 
started to close. At 136°F., the valve 
was 60% open. This, as mentioned, was 
the opening that could maintain a tem- 
perature of 140°F., but the valve could 
not stay there, because any approach 
to this temperature would close the 
valve below 60% and approaching 50%. 
Consequently, without manual or auto- 
matic reset the temperature remains 
below the set point of 140°F. 

Automatic reset endeavors to provide 
a force which is available whenever the 
temperature deviates from the set 
point, and which assists the movement 
of the nozzle opening, amplifying the 
tendency of opening or closing the 
same. 

Asa result, in the foregoing example, 
the temperature would first tend to 
drop to 130°F., the valve would first 
tend to open to 75%, as before, and the 
temperature would rise, as_ before; 
however the closing action on the noz- 
zie would not be in proportion to the 
temperature increase, but would be de- 
layed by the action of automatic reset. 
The temperature would finally come 
back to 140°F., but with a valve open- 
ing of, say, 65%, owing to the delaying 
effect of the automatic reset, and as a 
consequence of a 65% valve opening, 
the temperature would increase above 
140°F., i.e., above the set point. How- 
ever, if the temperature increase ex- 
ceeds the 140°F. mark, a corrective ac- 
tion would be initiated by the measur- 
ing element of the instrument; again 
the automatic reset would cause a de- 
laying effect, and the temperature of 
140°F. might again be exceeded by a 
certain amount, this time by, say, 2°F. 
Corrective action is once more initiated. 
This cycling around the set point can 
be reduced to a minimum by adjusting 
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the amount of the automatic reset, 
known as the reset rate. There is no 
universal mathematical formula for de- 
termining the reset rate beforehand. 
It depends upon the conditions of each 
individual process and adjustments 
must be made in the field. 

With the devices so far described, 
the opening of the nozzle is determined 
by three forces: 

(1) Through the measuring element 
in the instrument by means of a link- 
age. 


Flapper actuating lever he 
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balance arm against which be! ve A 
pushes. When the secondary pilo: ya}, 
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Fig. 9. 


(2) Through the controlled air pres- 
sure, counteracting the force of 1 and 
decreasing its effect proportionally. This 
force is transmitted by a bellows system 
or, in one case, by a Bourdon tube. 

(83) Through the controlled air pres- 
sure, assisting the force of 1 in propor- 
tion to the deviation of the controlled 
variable from the set point. 

Action 3 is then opposite to 2 and 
this fact is used in the design of auto- 
matic-reset mechanisms. Fig. 5 shows 
the same bellows as for proportional 
control (as used by Taylor Instrument 
Co.), but an inner bellows is added, 
connected through a needle valve to the 
controlled air pressure. By means of 
this needle valve, the adjustment can 
be made which was described above 
and which determines the reset rate. 

Practically all manufacturers of air- 
operated controllers use the same prin- 
ciple. Action 2 of the bellows has to be 
counteracted by a second system of bel- 
lows which stands for action 3. A dif- 
ferential of force has to exist between 
action 3 and action 2, making it possi- 
ble to open and close the nozzle in an 
exact proportion. 

PNEUMATIC BALANCE 

The Leeds & Northrup design differs 
somewhat from those described in the 
foregoing. Instead of a flapper-and-noz- 
zie arrangement, there is a primary 
pilot controlled by an eccentric control 
arm, connected to the measuring sys- 
tem of the instrument. See Fig. 9. The 
control arm raises and lowers a lever 
which opens or closes a pilot valve, ad- 
mitting more or less air to bellows A. 
As the air pressure in bellows A in- 
creases it tends to open the secondary 
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practically at the same time as bellows 
B does, but continues at a slower rat 
It thereby amplifies the action of bel- 
lows A, and this amplification will bx 
the larger, the longer time the correc- 
tive action takes place, i.e., the large: 











NoTE.—The Leeds & Northrup Com- 
pany advises us that “the author de- 
scribes a model of pneumatic control 
which is now obsolete with our Com- 
pany. We have recently placed on the 
market a new and improved type of 
pneumatic control but our literature or 
this product is not yet completed . . .” 
—EDITor. 










the deviation of the controlled variab 
is from the set point. 

Bellows D actually counteracts the 
action of bellows A. When the primary 
pilot valve is half open, the controlled 
variable is at the set point. Under this 
condition, bellows A and D balance 
each other, because bellows D is onl) 
half the distance from the pivot of th 
pneumatic balance arm as is bellows 4. 
As a consequence, this arm is exactl) 
in a horizontal position. Any increas 
or decrease in the opening of the pri- 
mary pilot valve changes the pressurt 
which bellows A exerts on the arm 
above or below the pressure from bel- 
lows D, and as a consequence turns th 
arm around the pivot by a smal 
amount. 

This article has been, necessarily, 
incomplete as to makes, but an attempt 
has been made to explain in simple 
terms the basic principles of operatio! 
of those types which are most widel) 
used in industry. 
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and pr Circular-scale a-c. ammeters and voltmeters are designed 

Automatic efor cireuits of commercial frequencies. Their construction 

. It start js such that both mechanically and electrically they will 

pressurs stand hard usage over a long service life. With the added 
features such as simplicity of design, ease of repair, etc., 
no accuracy characteristics of instruments have been sac- 
rificed. 

Application.—These instruments were designed for gen- 
eral switchboard service where space is at a premium and 
ease of readability is a demand. Miniature switchboards, 
benchboard-type control panels, test benches and switch- 
board truck panels are just a few of the many applications 
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=" $Operation and Care of Circular-scale Instruments 


By JAMES SPENCER, Meter Division, Westinghouse Electric Corp., Newark, N. J. 


where these easy-to-install space-conserving instruments 
may be used to advantage. 
PRINCIPLE OF OPERATION 

The circular scale a-c. ammeters and voltmeters operate 
on the repulsion-attraction principle. This principle involves 
the laws of magnets, that is, like poles repel and unlike 
poles attract. 

The actuating mechanism includes three soft (non- 
residual) iron members and a fixed coil. These soft-iron 
parts are a concentric stationary vane, a movable vane and 
a screw-type iron rod. The deflection of the movement is 
controlled by a spiral spring and an aluminum vane moving 
in the field of a permanent magnet provides damping. 

When the coil of the instrument is energized, the three 
soft-iron members become temporary magnets by reason 
of their position in the field of the coil. The fixed vane and 
the vane attached to the pointer shaft become magnets 
having like poles adjacent, while the adjacent pole of 
the attraction screw has an opposite polarity. To better 
understand the relative positions of these iron members, 
see Fig. 1. The fixed vane is so angulated that at the zero 
end of the scale the moving vane is shielded against mag- 
netic effects of the attraction screw. Owing to this arrange- 
ment, the rotation of the moving vane over the first 180 
degrees of the scale is the result of the repelling force 
between the moving and stationary vanes. The forces of 
attraction between the moving vane and the attraction 
screw are active in the upper part of the scale, that is, 
from 180 degrees to full-scale. 

The a-c. ammeters and voltmeters of the AB-12 type 
shown in Figs. 2, 3 and 4 are also moving-iron type instru- 
ments operating on the attraction-repulsion principle. The 
system of iron members for producing pointer deflection 
in the instrument shown in Fig. 5 differs however from the 
instrument shown in Fig. 1 as can be seen by comparing 
the two sketches. 

In the instruments shown in Figs. 2 and 3, the central 
vane exerts a force of repulsion by reason of its narrowing 
vane width while the upper and lower vane, owing to their 
increasing vane width, have an attraction effect. 

The cup-shaped shields over the ends of the coil increases 
the permeability of the field and hence increases the instru- 
ment sensitivity. 


DETAILS 


Fig. 2. Exploded view shows details of General Electric AB-12 voltmeter, 
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ADJUSTABLE VANE 


Fig. 4. Diagram showing the mechanism of the General Electric AB-12 a-c. 
ammeter and voltmeter. 


CONSTRUCTION 


Instrument repairs usually mean the disturbing of the 
mechanical assembly; therefore, a maintenance and service 
man in this field should have a knowledge of instrument 
constructions. Since the repair of an instrument starts with 
dismantling, it might be well to use this method in outlining 
the principles of construction. 


Dismantling KA-24 Instrument 

The eight steps listed below cover the complete dis- 
mantling of an a-c. high-shock instrument to the point of its 
various sub-assemblies. 

1. Remove cover—four screws. 

2. Remove case—four hex nuts, 
angular washers. 

3. Remove dial—the same as d-c. (see Part I). 

4. Remove base—four hex nuts on mounting studs and 
nuts holding terminals to base. 

5. Remove magnet—four screws hold magnet to top 
bridge. After removing screws, rotate ratchet zero adjuster 
until spring clamp is in top center position; move pointer by 
hand to this same position and slide magnet assembly out in 
the direction between the zero and full-scale points of the 
dial. 

6. To remove coil assembly, remove four filister head 
screws and four hex mounting studs that hold coil bobbin 
flange to frame of instrument. Coil assembly may now be 
removed from element housing. 

7. To remove movement from bracket, loosen upper jewel 
screw, but don’t remove. Loosen spring clamp screw and 
slide spring end out of clamp; loosen lower jewel clamp nut 
and turn jewel screw out until movement is free to be re- 
moved. Movement may now be removed by carefully sliding 
it out through the bottom of the frame housing. The pointer 
must be in position at approximately one-third scale and 


lock washer and tri- 
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Fig. 5. The AB-143 voltmeter shown with the cover removed 


Fig. 6. Moving element assembly of a Westinghouse KA-24 instrumen 


moving iron on right side of lower jewel bracket arm, 
which position the element will slide out easily. With 
element in any other position it cannot be removed without 
being damaged. 

8. There now remain the seven basic sub-assemblies, 
namely: base, case and cover, coil assembly, bridge and 
bracket assembly, magnet assembly, moving element and 
dial. 

The moving element can best be explained by referring t 
Fig. 6. All parts are accurately positioned in manufacturt 
by the use of special tools and gages. The moving-iro! 
brackets are positioned on the shaft and soldered to samé 
The moving iron is then soldered to these brackets. Th 
pointer and cross arms, spring and damping disk ar 
staked together on an aluminum bushing, after which this 
assembly is pressed on the shaft. The upper and lowe! 
shaft bumpers are small bushings pressed on the shaft. Th 
pivots are pressed in the hollow ends of the shaft. Th 
weight of the moving iron is counterbalanced by solder un- 
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Fig. 9. KA-24 damping magnet assembly. 


Fig. 11. 


pder the end of the pointer, and the three balance weights 
jon the cross arms and the tail piece are used as trimmers. 
The activating element of the circular scale instrument 
His shown in Fig. 7. This assembly consists of the molded 
bobbin on which the coil is wound and the complete shield- 
ing arrangement. The concentric stationary iron is cemented 
in place in the hollow core of the coil bobbin and the cali- 
}bration adjusting rod with its mounting is shown at the 
flanged end of the bobbin. 
i Fig. 8 shows the element assembled in the bridge and 
"bracket assembly of the a-c. ammeter and voltmeter. The 
i top bridge with its jewel and zero adjuster assembly is 
Psimilar to that of the d-c. high-shock instrument. The cast 
Hframe is designed to house the coil assembly with provi- 
‘sions as shown for attaching the coil bobbin to the frame. 





7, KA-24 stationary coil showing repulsion and attraction iron assembly. 


Fig. 8. Cutaway view of KA-24 element assembled in frame with damping 


magnet 





Fig. 10. KA-24 voltmeter with cover and case removed, 





All the parts making up a Westinghouse KA-24 voltmeter. 


The lower jewel arm is tapped for assembly of the jewel 
screw and the screw is held tight by a lock nut. 

The damping magnet assembly, Fig. 9, is positioned be 
tween the top bridge and the frame, and is held in place 
by four screws through the bridge plate. This magnet as 
sembly consists of two high coercive magnets mounted in a 
brass type frame. The magnets are welded to the upper 
plate of the frame. The two studs and the two U 
brackets riveted to the top plate are buffers to prevent 
bending of the disk in case of a heavy shock. The complete 
assembly is staked together at the four spacer posts 
at each corner. 

The case, cover, base and dial (see Figs. 10 and 11) of 
this a-c. instrument are similar to those of the d-c. instru- 
ments of this type. The base differs slightly, however, (see 


shaped 


one 
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THINK FIRST OF 


FOR PRECISION LENSES OR 
COMPLETE OPTICAL SYSTEMS 


Ten thousand perfect, identical lenses or a single prism for 
© special research project, these are the day by day production 
of PLUMMER AND KERSHAW. Here precision workmanship is not 


just a term, it is a standard, the high quality code for every detail 
of the working cycle. Eyery worker knows that, above all else, at 
P. & K. we insist on stydying each job to find the best possible 
method of production Before work is started. It is this constant 
searching for the ideal Hhethod —this fine attitude toward our work 
—which has brought, in a few short years, to Plummer & Kershaw, 
a reputation for fine, skilful workmanship. 

If your needs reqiire the manufacture of complete optical 
instruments to specifications, the designing of optical systems using 
glass, crystal or other t:jinsmission media or the production of one 
or many lenses, you may be sure P. & K. will make every effort 
to fulfill your demand:; In addition we maintain a completely 
equipped laboratory for:optical testing and are specialists in coat- 
ing by the HI-VAC magiesium fluoride reflection reducing system. 

We invite your inyyiry. 


PRECISION OPTICS 
2753 Frariford Ave., Phila. 34, Pa. 
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Fig. 12. KA-24 volemeter base assembly showing capacitors and resistors 


Fig. 12) in the terminal and drilling arrangements, an; 
the use of capacitors and resistors in the a-c. voltmet 


Reassembling 

To reassemble the movement, the reverse of the (is. 
mantling should be followed. To position the movement thy 
spring clamp should be set at the mid-scale point, with th 
pointer at the zero position. With these settings the spring 
should be assembled and tightened in the clamp. With th 
spring clamp in this mid-scale position, move the pointer t 
a position just above the spring clamp. The magnet maj 
now be slid into position and screwed to the top plate. Th 
position of the element may now be finally adjusted, as th 
magnet serves as a reference point in centering the damping 
vane. To center the disk, adjust the jewel screws and at th 
same time adjust end play (see Part I). 

The coil is next assembled in position and made tight t 
the frame by four filister head screws. The four instrument. 
to-base studs are next assembled and the base attached 

To complete the assembly, the dial is mounted following 
the same precautions as outlined for the d-c. instrument 
and the cover and case are assembled. 


Dismantling AB-12 Instruments 

A suggested sequence to follow in dismantling the AB-10R 
instrument shown in Figs. 2 and 3 would be to remove the 
cover, case and dial all of which operations are the same 
as explained for the instrument in Fig. 10. 

The two C-shaped case brackets to which the bumpers ar 
attached serve as mountings for the damping magnets and 
may be detached by the removal of the two screws through 
each of the wings of the casting. This operation also frees 
the magnet pole ring, allowing for its removal. 

Three screws hold the base to the mechanism posts, tw 
of which are below the resistance cards in the case of the 
voltmeter, hence the necessity for removing the resisto! 
screen to loosen. To complete the removal of the base, the 
leads from the element to the base must be unsoldered. 

With the removal of the three screws through the to 
bridge plate, the element may be lifted up and out of the 
coil assembly. 

The bridge and bracket is a one-piece casting and is at: 
tached to the base by three mounting studs. A triangula 
Micarta spacer is assembled between the bridge plate and 
each of these studs, and projects beyond the bridge plat 
acting as a bumper between the case and the mechanism 
The movemert can be disassembled from the element bracket 
by freeing the clamped spring and loosening the jew 
screws. The pointer, cross-arms and damping vane of tt 
movement are together and pressed on the element shaft 
The flat iron moving vane is soldered to a V-shaped bracke' 
which in turn is soldered to the shaft. The control spring ; 
soldered to a split bushing type collet that slides on the shaf 
and is held in position by friction. Hard steel pivots 4 
pressed in the ends of the shaft. : ce 

The one-piece moulded form on which the coil is ' 
has provisions for attaching the element bridge plate 4! 
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voltmeter , GG {J RAC Ne TORE CONTROL 

_ sh DETERMINES ITS QUALITY 

vement - ; CCURATE control of temperature or PH is vital to modern heat treating or chemical 
It the A processing, because only in this way can uniform quality be obtained under 

t, with th production conditions. 

the Spring ntiometers have made such control possible, and “the heart” of these instruments in 


, Wit h the ost cases, for over 25 years, has been the Eplab Standard Cell. This cell is a “yardstick” 
; or the translation of voltage to temperature. The first commercial cell of its type, constant 
pointer t rch has made it “as standard as sterling”. 


agnet ma) n you buy potentiometers, specify Eplab Standard Cells. 


late. Tie Ay HE EPPLEY LABORATORY, INC. 


a ™ CIENTIFIC INSTRUMENTS + NEWPORT, R. 1., U.S. A. 
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on Reads Totalizes | Accuracy | Net Price 
1€ tO} 
at of the - 1/5 sec. 6000 sec. | # .02 sec. $45.00 
a 1/5 sec. 60 min #.02 sec. | $45.00 
d 1s al 
jangulal 7 1/10 sec. 1000 sec.}| # .02 sec. | $45.00 
“ta - 1/1000 min.} 10min] #.02sec. | $60.00 
r¢ Ne 
chanism 1/100 sec. 60 sec.| # .01 sec. | $60.00 
sol 1/1000 sec. | .360 sec.] # .001 sec.} $95.00 
e of the -60 11/100 min. 60 min.} # .02 sec. $45.00 
nt shaft 
| bracket Write for bulletin 153, mentioning this publication. 
spring ¢ 
he shaft PAdard Custom-built test and distribution panels are available 
De of 1 any type of laboratory or shop. Write for information. |, 


von” Standard Electric Time Co. 
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Here are four instruments widely used 

by industry for a large variety of meas- 

uring needs .. . highly valued for their 
accuracy, dependability, and con- 
venience ... backed by Meriam’s 
37 years’ specializationin the field 
of measurement. 





q > U-Type Absolute Pressure Gauge 
For the measurement of absolute pressures 
from one millimeter of mercury to the 
equivalent atmospheric pressure. Of sim- 
ple design—accurate and dependable. 
Gauge head fastens to body by a single 
wing nut. Available in wall or flush front 
mounting styles. Ask for catalog sheet 
C-1142 WM. 


~w 


ae lee 


Leer) 








My oo~_ 


~~ 


ce 


Clean-Out U-Type Manometer 
(Model B-1169 WM) 

Semi-steel clean-out head is removable 
from body frame for filling and cleaning 
U-tube. For line pressures up to 100 lbs. 
per sq. in. Large bore “pyrex” tubing 
1%" inside diameter gives flat indicating 
fluid meniscus. Bold 4%” high scale nu- 
merals provide for distant reading. Ask 
for catalog sheet B-1169 WM. 


a ao dt oe be ee 





4 Well Type Manometer 
(Table Mounting) 


For portable service in the field, produc- 
tion testing, or in the laboratory. Glass 
tubing is gland packed at each end block 
and is supported at spaced intervals to 
prevent tube distortion. Also available 
for wall mounting, pipe mounting, and 
flush front panel mounting. Ask for 
catalog sheet A-203 TM. 





Well Type Manometer & 
(Front-of-Board Mounting) 


The instrument body channel, scale, and 
indicating tube mount to the front of the 
panel; instrument well mounts behind 
panel. Connections are made behind the 
mounting panel. Provides an accurate, 
quick, and direct method of measure- 
ment. Ask for catalog sheet A-324 FB. 


THE MERIAM INSTRUMENT CoO. 


10958 MADISON AVENUE 7 CLEVELAND 2, OHIO 
WESTERN DIVISION: 1418 WILSON AVE., SAN MARINO 9, CALIF. 
IN CANADA: PEACOCK BROS., LTD., MONTREAL 


MERIAM : 


, Oyj leumenls 


ESTABLISHED 191) 











MANOMETERS, METERS AND GAUGES FOR THE ACCURATE MEASUREMENT 
OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 
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4 NEW G-E ALLOY 


OR OF HE Hn Oh eee 


¥ 


Bees «s 
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@ Here’s a new alloy which may be the 
answer to your needs for a high density 
material. Fifty per cent heavier than lead and 
having the tensile strength of steel, G-E Hevi- 
met was originally developed as a gamma ray 
absorber. It is now finding wide use in in- 
dustry. A unique combination of properties 
make it especially adaptable as a_ balance 
weight for the elimination of vibration in 
crankshafts, modern airscrews, centrifugal 
clutches, and other rotating parts. 

Perhaps there’s an application for G-E 
HEVIMET in your product. General Electric 
engineers will be glad to help you with the 
design of G-E HEVIMET parts for your 
specific application. 

SEND for FREE TECHNICAL RE- 
PORT. Write to Metallurgy Division, Section 
DK-8, Chemical Department, General Electric 
Co., Pittsfield, Mass. 


HEVIMES 


ALLOY 
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the end shields. The upper and lower vanes are 
the end shields and the shields are attached to 
form by two screws through each. The holes in th 
through which the mounting screws fit are elo 
allow for movement of the shields in calibrating. 


TEST AND INSPECTION 


The inspection and calibration of these. instrum 
low the same general method as with all instrument 
is, the instrument is given a mechanical inspecti 
nected to a test circuit, calibration adjustments 
scale calibrated, instrument cleaned and cover attac 
final electrical check made for accuracy. 

The instrument should be given a rigid mecha: 
spection covering balance, end play, connections (sold 
and mechanical), friction and general appearance. S)) 
should be shaped properly, have a clean finish and 
lutions should not touch when the pointer is deflected f 
zero to full scale. The pointer should be straight, of 
length and should be equidistant from the scale 
points. There should be good clearance between all n 
and stationary parts. Balance and end play adjustn 
should be made as outlined in Part I in the discuss 
d-c. instruments. 

The instrument under test should be connected to 
circuit with a standard of known accuracy. The stan 
should have a full-scale rating as nearly equal as poss 
to the full scale of the instrument under test for great 
comparison accuracy. 

The response time and damping are adjusted at the fa 
tory and should not require further adjustment unless th 
damping magnet is accidentally demagnetized. The damp 
factor for these instruments should be between 20 and || 
If the magnet is accidentally weakened, it should b 
magnetized or a new one installed. 

The calibration adjustments for this type of instrum 
are: spring, attraction screw and resistance. 

While the spring can be used for calibration adjustm 
of the KA-24 instruments, it is not recommended for fis 
use. Owing to the attraction-repulsion combination cha 
acteristics of this instrument, the springs are adjusted and 
set at the factory for best scale distribution. 

The attraction screw adjustment is common to both am- 
meters and voltmeters. This screw is accessible through th 
base of the instrument, a small opening being provided t 
permit the use of a screwdriver for making the adjustment 
This hole is sealed when the instrument leaves the factory 
and can be opened by applying a hot iron to the sealing 
compound, This screw is located in the approximate cent 
of the base just below the resistance cards of the volt- 
meter. To adjust the screw of the voltmeter, the resistanc 
cards should be loosened and moved away from the base, 
or an offset screwdriver may be used. Turning the scr‘ 
in a clockwise direction increases, and counterclockwist 
decreases, the deflection of the pointer in the upper part 
the scale. This adjustment has no effect on calibration 1! 
the lower part of the scale. 

The series resistance of the voltmeter is adjusted at the 
factory in parallel with the capacitors of the instrume 
This is to obtain the resonant characteristics necessary 
cover the frequency range of the instrument. With this 
mind it can readily be seen that any appreciable change 
resistance will reduce the frequency range over which th 
instrument may be used with acceptable accuracy. There- 
fore, it is recommended that although the series resistanc 
may be used as a calibration adjustment in the field, on) 
minor changés should be made by this method. 

Calibration adjustments of the AB-12 instrument show 
in Fig. 5 are made by adjusting the spring, and by shifting 
the upper or lower vanes attached to the cup-shaped shields 
at the ends of the coil. The shield adjustment changes 
the relative position of the moving vane to the tape 
the upper and lower stationary vanes, effecting a chang' 
in the degree of attraction between these vanes. The great: 
est effect produced by this shield adjustment is betwee! 
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HAYS 
VERIFLOW 
TOTALIZING-INDICATING 
METER 








°° REMOTE INDICATION 
a OF RATE OF FLOW 


ce. Sd 










For practically all liquids— 
sai tar, molasses, crude oil, grease, 
ied paint, varnish, syrups, etc., etc. 
ig co ; —for measuring, indicating, 


le ot totalizing flow of water and 


all mi 
djustn 


chemicals in continuous manu- 
sCUSS 


facturing processes and numer- 
ous other uses. Its 


' remote indicating fea- 
1 to a t 





ture is new—get the 
» stands complete story. 
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whe 4 make Mercury Electric Counters ideal i 
“ae for built-in applications. Low current 
n anc draw (approx. 2 watts). 
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working parts, 


Enclosed Counting Pr oblems 

tamper-proof case. 

Speeds to 600 CPM and more. Operates 
mM any position. 

hifting th 


Show! 






. L Non-reset. Counts any- Send for Catalog or tell 
ing that will operate an electric us what you want to ac 

shields switch or electric-eye. complish. 

changes 

P Production Snst f 

oe ane roauction ns rument 

great: 702 .W. JACKSON BLYD., CHICAGO 46, ILL. 
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Latelalthiclailla-1a te} | Counting, Timing folate! Recording Devices 
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70% and full-scale with the scale distribution 

80% and full-scale being affected considerably w 
See THE AMINCO DISPLAY lower scale points are not appreciably changed. A 

that the shield screws are properly tightened bef: 
checking. 


The 1948 Instrument Exhibit INTERNAL AND EXTERNAL CONNECTIONS 


The internal and external connections of the 


Philadelphia, Sept. 13 thru 17 scale a-c. ammeters and voltmeters are shown in |] 


Ammeters are connected either in series with the 


SEE THIS NEW 
CUTTING-OFF 
/ U 

















MACHINE 
DEMONSTRATED 





This versatile machine is SELF-CONTAINED > 
ideal for cutting glass, AMMETER 

quartz, metals, stone, 
ceramics, carbon, and 
many other materials in 
the form of sheets, rods, 
tubes, or blocks. In fact, 

it is recommended for one ™ ome iti 


. . RESISTOR RIES 
cutting any material that USED Resistor 
ABOVE 750. 


will not clog an ordinary \ ABOVE 75c 
wet grinding wheel. Cuts fi \ 
of any angle desired can SERIES 

RESISTANCE 


be made by a simple ma- ATTACHED 
A 


nipulation of the geared meat or 
miter gage located on INS TRUMEN ny 
the cutting table. 














\ 


VOLTMETER 
wiry 





VOLTMETER POTENTIA! TRANSFORMER 


Described in Fig. 13. Internal and external electrical connections for a-c. ammeters and 
. voltmeters both self-contained and using resistors or current transformers 
Bulletin 2154 


be measured or through an instrument transformer. Volt- 
meters are connected across the line or across the secondary 
OTHER INSTRUMENTS ON DISPLAY of a potential transformer. It will be noted that a capacito 
is connected across the series resistance of the voltmeter 
This is to give the instrument a constant impedance char- 
Relays acteristic, increasing the frequency range over which the 
instrument may be used with good accuracy. 


Electric Heaters igs 
MAINTENANCE 


. Present-day instruments such as the circular scale type 
Electric Hygrometer are so designed and made to require a minimum of atten- 
" tion. Owing to misapplication, rough handling and acci- 
Sub-Zero Test Cabinet dents, however, even the best instruments do fail. For this 
reason, the following information of possible defects is 
Line Operated pH Meter presented. | 

A few of the possible causes of instrument troubles are 
friction, open and shorted coil, grounds, hystersis, etc. Fric- 
Temperature Regulators tion snneniie itself more often than any other cause of 
° ° trouble. 
Thermometer Calibrating Bath When friction is evident in an instrument, the following 
conditions should be checked for the defect. Insufficient end 
play hinders the free movement of the pivoted element shaft 
30 YEARS OF EXPERIENCE IN THE in its bearings. Excessive end play causes the element to 
sag constantly, allowing the element to change its axial 


DESIGN AND MANUFACTURE position and often touch adjacent parts as it moves. Other 
points to check when moving parts rub on adjacent parts 
OF SCIENTIFIC INSTRUMENTS are alignment and condition (bent or distorted) of pointer, 
spring, damping vane, and element shaft. A bent po nter 
may rub on the dial, spring holder, spring, or zero adjuster. 


ng 


A distorted spring could result in convolutions touching, 


ce 
American Instrument Go. | cwins’ttcuine peinter exouspicces or taitpiece, ors) 


rubbing on spring clamp as pointer moves up scale. A bent 

Silver Spring, Maryland or distorted damping vane might touch the frame bracket, 
magnets or bumpers. Should the element assembly shaft 

bent, any of the parts of the element assembly might 
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Every instrument listed below was originally de- 

veloped to meet someone’s problem—to fill a need. 

We want to know about your instrument problem, 

no matter how impossible of solution it seems, or 

how trivial. Our research department is continu- 

ally seeking for answers to the questions industry 

asks. 

@ Insulation Testing: our Vibrotest in 36 models. 

@ A.C. Voltammeter: 3 volt ranges, 8 current ranges. 

@ Insulation Breakdown: 9 models; meet A.S.T.M., A.I.E.E. 
Specifications. 

e “Donut” Current Transformers: 45 models, 25 to 133 cycle 
frequencies. 

@ Limits Bridge: Production Line Resistor Testing. 

e Ground Resistance Testing: 2 models, 9 ranges—no crank- 
ing. 

@ Geophysical Prospecting: For accurate horizontal and verti- 
cal strata mapping and surveying. 

@ Hand Tachometers: 6 models, 9 ranges, direct reading. 

e@ Keeler Polygraph: (Lie Detector) 

@ Phase Sequence Indicator: 2 models, 115, 230, 460 volts. 

@ Soil Resistivity Meter: 0-30,000 ohms per cubic centimeter. 

These and many more instruments have been de- 

veloped by competent engineers in our modern 


laboratory. 


Bulletins available on request. 
Write Today for Information; There Is No Obligation 


ASSOCIATED R ESEARCH. ® 


atmcoraoratled 


233 S. GREEN STREET CHICAGO 7, ILLINOIS 














What counts, sales-wise, is 
what your customer sees. 
What gets the attention for 
Premier Metal Products, 
quality-wise, is their sharp- 
ness and clarity . . . close 
tolerances . . . rich colors 
and baked-in finishes. Let us 
tell you how these qualities 
can add important sales- 
appeal to your products. 


Etched & Lithographed on: 

® Aluminum ® Brass 

® Bronze ® Copper 

® Mone! ® Nickel Silver 
® Stainless Steel 


WRITE FOR BULLETIN 





Premier Me : 
43-21 2ist STREET, LONG 


es 


1, NEW YORK 


tal “Biching Company 
LAND CITY 





Quolity Products for Over 35 Years 











Temperature 
measuring circuit 




















Temperature 
control circuit 











Vacuum 
gage circuit 


WANTED 
MORE APPLICATIONS 


G-E THERMISTORS are General 
Electric’s new type thermally sen- 
sitive resistors. They are unique 
in that resistance changes rapidly 
with slight variations in tem- 
perature—electrical resistance 
decreases as temperature rises, and 
increases as temperature falls. 
Because of their unusual non- 
ohmic characteristics, G-E THER- 
MISTORS are ideal as circuit 
control devices. 

Perhaps there is an application 
for G-E THERMISTORS in your 
product. The three applications 
shown typify the flexibility of these 
new circuit devices. They are es- 
pecially adaptable as the sensitive 
elements in flow meters, liquid 
level gages, time delay relays, 
voltage regulators, vacuum gages, 
switching devices and other types 
of indicators or controls. 

Why not consult us on your 
particular problem. For a free 
technical report, write to Metal- 
lurgy Division, DG-8, Chemical 
Department, General Electric Com- 
pany, Pittsfield, Mass. 


5) THERMISTORS 





GENERAL (% ELECTRIC 
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Where ts your 


LEAK PROBLEM? 


in the maintenance of 
pressure-tight systems in 
petroleum and chemical 
processing? 


so angulated that they would touch adjacent s| 
parts. 

When instruments are repaired in the field, p: 
should Be taken to guard against magnetic mate 
as iron filings getting in the air gap of the dampin; 
Iron filings and magnetic particles in the magnet 
cause a drag on the damping vane’and hence er; 
cations. 

The double action bumpers (upper and lower) 
this instrument should be very carefully adjust 


field repairs to prevent pointer sticking. The bum): 
be adjusted so that the pointer first strikes tl] 
beaded end. The outside bumper should be adjuste: 
touch the window of the cover to prevent the point 

in the rapid, positive, assembly-line jumping over the bumper on high overloads. 

inspection of refrigeration units? Open circuits in resistors or coils will be eviden 
lack of pointer indication when the instrument 
nected to a live circuit. Before condemning an in: 
for open circuit, however, be sure the external circu 
is not at fault. 

Short circuits in these instruments will give va 
in the detection of microscopic symptoms, depending upon the part that is affected 
leaks in vacuum tubes to assure partly shorted coil will result in the instrument indicat 
their long and useful life? too low. The error in reading will depend upon th: 
to which the coil is shorted. A completely shorted 
duces little if any field, therefore the instrument 
indicate. 

The series resistance of the voltmeter is to increa 
range of the instrument. Therefore, any shorting of 
sistance will decrease the range of the instrument, caus 
the pointer to indicate too high. A shorted capacitor, by 
son of its connections, completely shorts the series resist 
ance lowering the range of the instrument to approximat 
one-third of its calibrated band. That is, a voltmeter ca 
brated to a full-scale capacity of 150 volts, will read fu 
scale at approximately 60 volts if the capacitor is short 


in the checking of high-vacuum 
equipment employed in connection 
with large-scale plant operations? 


in the location of leaks in 
municipal gas filled cables and 
pipe lines, especially those buried 
underground? 


As with all instruments using non-residual iron vanes, 
should be remembered that any bending of the vanes ma 
change the characteristics. A defective vane, that is, 
affected by residual magnetism, will have a tendency to fa 
out of scale at zero and full-scale, being attracted by t 
stationary vane or the attraction vane. 


Easy Solution! 
the CONSOLIDATED LEAK DETECTOR 


Regardless of the nature of — S % Pp K | N K 


your leak detection problem. 
Consolidated’s Model 24-101A 
Leak Detector, with its 
superior speed and accuracy, . . . ; , . 
may well be the ideal solution. — - Piercing Small Uniform Holes WW Glass 
Utilizing the principles of 4 
mass spectrometry, with By CHARLES J. CASSIDY, Pittsburgh, Penna. 
noncontaminating helium gas 
as the testing material, this 
instrument combines extreme 
sensitivity with unusual 
reliability for the detection and 
location of leaks in a wide 
variety of industrial and 
laboratory equipment. 








CONVENIENT method for piercing reasonably a 
curate small holes in glass tubes or plates is as f 
| lows: A piece of tungsten rod (any desired size, 0.030 
| 0.125” dia. is reasonable) is ground to a point on one end 
The glass to be pierced is warmed in a soft flame. The point 
ed end of the tungsten rod is then placed on the spot t 
be pierced and the tungsten rod heated and rotated in 4 
gas-oxygen flame about %” away from the glass surfac 
For further information write At the same time, a steady pressure is maintained on th 
for bulletin CEC-1801-X2 | tungsten rod against the glass wall. The heat conducte 
along the tungsten rod will cause the glass to soften an¢ 
the rod to slowly force its way through the glass wal 
CONSOLIDATED ENGINEERING After the puncture is made, the hot tungsten rod is rotate 
ae) ace) f Galel, quickly several times in the hole (to shape it uniformly) 
: and is then withdrawn. The small burrs of glass on the i” 
side wall are easily chipped off and the edges glazed with 
the gas-oxygen torch. After the glass is annealed and ¢00! 
ed, a uniform fairly-accurate hole in the glass wall is th 
See this and other C.E.C. Instruments at Booth 226 result. 
L.S.A. Exhibit, Convention Hall, Philadelphia, Sept. 13-17. 
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Lf 





Page 724—Jnstruments—Vol. 21 












































Crit Crsingg 
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Pn 
nt ° ° 
“ If you use hand-tool installation of 
 . AMP solderless terminals, be sure every is 
‘cag tool has the AMP “‘Certi-Crimp” fea- cat mast close 
a ‘ completely . 
ture. Prevents connection failure due 
re variou to insufficient crimping pressure. Tool 
ffected. 4 9 handles cannot be re-opened until 
indica closed completely for perfect crimp. es 
the der: ft Guards against operator carelessness release 
Dealt or fatigue. Positive, inexpensive, fool- for next 
_ proof. Increases convenience of tool. crimp 
sah Fully tested in laboratory and actual 5) 
service. Write for full details. Ask for 
7 TH 
crease the I Catalog Section 30-F. 
a ; SEE US AT THE INSTRUMENTS SHOW, BOOTH 232 
» CaUSIng , 
I’. by rea 
ies resist AIRCRAFT-MARINE PRODUCTS Inc. No. 18—A Product of 
. 1506 NORTH 4th STREET, HARRISBURG, PA. ° P 
‘oximate Westinghouse Electric HEATED SURFACE 
1ete *¢ . 
te eat a _PHCISION ENGINEERING 74 A £ APPLIED TO THE END OF A WIRE Corporation 
s shorté | : 
vanes, it i The “Uni-Therm” is one of a variety of thermostats 
en Oy manufactured by Westinghouse Electric Company. 
it is, one - ' 3 
ae It represents a typical use of Chace Thermostatic 
"vy tof i y W 
‘d . h ; HERE’S HO EASY IT IS Bimetal in which close control of heat is essential, as 
»( Dy tne F ‘ 
i TO TEST MOISTURE CONTENT WITH A aie oo. : ; 
g in dishwashers, hot plates, ironing machines, irons, etc., 
4 * : are 
; teinlitg from OFF to 550° F. The electrical circuit is entirely 
insulated from thermal action, as the bimetal ele- 
- Tea y < - ment is in direct contact with the heated surface. This 
- 
Wem oi. ‘Turn on switch, adjust needle on shorter heat path makes possible a uniform tempera- 
\ ; meter dial. ‘ 
a 2. Weigh out an accurate sample. ture from no-load to full load. The makers stress six 
aa 3. Pour sample into can and take tem- a - 
perature, 4 benefits of the “Uni-Therm’’—low cost, permanence, 
4. Pour sample from can immediately ss : > 
into funnel. Trip lever and let sample compactness, sensitivity, simplicity and accuracy. 
co fall into test cell. 
ass 5. Push A, B, C or D buttons progress- 
te Cn eae se As shown in the diagram above, heat causes bi- 
; - , 6. Convert reading on meter dial to . 
na. actual moisture percentage by means metal element A to bend upward, opening contacts 
pOVER 11,000 IN USE of handy conversion charts, and get 






























ably a Ginth eialdere pereaetatn. enesine. B. Cooling re-establishes contact. Turning stem C 
ioe - Esteinlite is the most popular electronic moisture tester on moves contacts further from bimetal, thus requiring 
. wv l th : 

i and e market. Used in elevators, mills, feed processing plants higher temperature to break current. The design of 
oe ‘eoint ee and by many Board of Trade Sampling Departments, and . 

‘ “ - WGovernment Grain Inspection Offices. It operates on the the actuating element for your own heat responsive 
SPO Eadio frequency impedance le SC 
3 principle. alibrated against . smi 

od in a vice may present similar problems. Why not let 
dah eficial government methods. Sold on a 10-day FREE TRIAL om die P Y 
i ‘th pasis. Chace engineers suggest a precise answer! 

O Ik 
onducte EEDBURO CATALOG AND REFERENCE BOOK ... includes over 
Ften and Bo items .. . fire extinguishers, bag holders, hee. trucks, blowers, 
on wal Peockage sieves, germinators and many other products. If you do 
ra tated mot have a copy write today. 
iformly) WAH. Co 
Fite ti 744 CONVERSE 
ed zune, 
. -_ 6, 
nd cool ILLINOIS thermostat) Sodeenli 
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I is th QuiF : 1609 BEARD AVE. + DETROIT 9, MICH. 
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The Month’s NEW INSTRUMEN'S 


In this department we report each month new devices for measurement, inspection, 
testing, metering and automatic control—in the form of concise technical descriptions. 


For further information use the Postage-free Order Card on page 775 or the one between pages 762 and 76; 





Rate Unit for Automatic 
Controllers 
New “Inverse Derivative Unit” for 
use with maker’s “Nullmatic” Control- 
ler operates, like the controller, on the 


pneumatic force-balance system. Its pur- 
pose is to superimpose a type of rate 
action, which maker terms an “inverse 
derivative,” on output of controller. An- 
nouncement explains that new unit is 
designed for applications in which re- 
action time through process is faster 
than correction time through control 


NEEDLE 


RATE ACTION 
ADJUSTMENT 








RESTRICTION 
EQUALIZING 
PRESSURE 


ia 
om eure econ Wy J 
AUTOMATIC 


BLEED 


INVERSE DERIVATIVE UNIT 


TO VALVE 


valve: flow, pressure, and liquid-level 
control applications which have small 
capacities, would generally come in this 
category. Processes which involve long 
time lags, notably temperature applica- 
tions, are benefited by adding a “direct” 
derivative function: control valve can 
move much faster than process can 
change, and derivative action serves to 
give “anticipatory” control. Direct de- 
rivative action temporarily narrows 
proportional band; inverse derivative 
action temporarily widens proportional 
band. Announcement states further that 
in a fast-acting process, direct deriva- 
tive will generally serve to amplify ten- 
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dency to cycle, because control valve 
cannot be made to move as fast as proc- 
ess. With inverse derivative, narrower 
proportional band settings are possible. 
It is claimed that the instant the proc- 
ess tends to become unstable, or to go 
into a cycle, “Inverse Derivative Unit” 
acts to temporarily widen the propor- 
tional band, which action restores sta- 
bility to the process. According to test 
results, new unit permits a reduction of 
proportional band setting on the con- 
troller to less than 1/5 of normal value. 
—Moore Products Co., H & Lycoming 
Sts., Philadelphia 24, Pa. 


Please mention number SOL when filling out card 


Thermometric Bridge 

New bridge provides a moderately- 
priced instrument for use with maker’s 
resistance thermometer bulbs (describ- 
ed in Instruments, May, 1948, page 
417). Bridge has built-in galvanometer, 
four dials and slide-wire adjustment 
which permits calibration for small dif- 
ferences in the ice-point resistance of 
the bulbs. Range is 999.9 ohms and ac- 
curacy of 0.1% is claimed. Bridge per- 
mits reading temperatures with accura- 
cy of 0.3°C. (temperature differences 
much closer). Temperature measure- 
ments up to 1,000°C. are possible with 
bulbs of 200-ohm resistance.—Paul G. 
Weiller, 95 Broad St., New York 4, 
Nak. 


Please mention number 802 when filling out card 





Needle Valves 


Six new series of needle valves are 
announced, four models in each series 
(24 new models), in pipe sizes from 


a VERY SENSITIVE 
j (requires 20 turns 
5 | from open to closed) 


%” to %”. Originally designed for use 
in maker’s own aircraft-instrument 
testing apparatus, they will find many 
uses in instrument work, in research 
laboratories, etc. Stainless-steel needles 
are available at extra cost. Highest 
precision machining is claimed, giving 
reproducibility of settings.—IJdeal Lab- 
oratory Tool & Supply Co., 3619 Evans 
Ave., Cheyenne, Wyoming. 


Please mention number g03 when filling out card 


ee 


Ultrasonic-method Thicknes< 
Gage and Flaw Detecto; 


New “Metroscope” is an ult 
device which measures the wa 
ness of metal, plastic and glas 


surface is accessible: 


makes 


where only one 
and which also 


perfections in these materials. It meas 
ures wall thickness of a long tube wit 
less than 2% error, and detects thi: 
voids and cracks that do not appea: 
an x-ray. It employs an oscillato: 
generate voltage, the frequency 
which is varied until the part 
ates. Since 
thickness are related for any give! 
material, it is possible to calibrate t 


+ 


reso! 


read thicknesses of tubes and flat parts 
Steel, 


between 0.015” and _ 0.0300”. 


brass, nickel, copper, silver, aluminun, 
magnesium, lead, glass and plastic, ma) 


) 


be measured and tested.—Photocon Re- 


search Products, 1062 North All 
Ave., Pasadena 7, Calif. 


*lease mention number 804 when filling 





Pocket-size FM Generator 


New “Model 720 Frequency Modu 


lated Signal Generator” is said to pro- 
vide accuracy and stability in a minia- 





rapid, non-de- 
structive tests to detect flaws and im- 


resonant - frequency and 


trol 
elect 





yre, practical unit. It has continuously 
aluable attenuator and compactness 
achieved by using only the four fre- 
yencies actually needed in FM servic- 
mg or alignment. These are 10.7 Me. 
br if. and 88 Mc. for low end; 98 Mc 
or midpoint and 108 Mc. for top end 
} FM band. May be operated from 
£, or d-c. lines, 95 to 130 volts. Case 
bimensions 3” >» 6” 234”, weight 
lbs.—Radio City Products Co., Inc., 
59 West 25th St., New York 1, N. Y. 


Please mention number gQ5 when filling out card 
















ckness 

Ctor 

tras Industrial C-r. Oscilloscope 

all t 

as New “Type YNA-4 Industrial Oscil- 


scope” was designed specifically for 
srvieing resistance welders, motor con- 





trol circuits, power supplies, photo- 
@lectric circuits, etc. Scope has a 3” 
ube with sufficient sensitivity to ex- 
and trace to ‘several times tube size. 


cessible : 


non-de- §Equiprhent features push-pull d-c. am- 
and im- §plifiers of high sensitivity, high and 
It meas- low impedance vertical input with step 
ube with Mind continuous attenuation to handle 


& 


cts thin §Wide range of signal input, horizontal 





ppear igweep range 10 cycles per second to 20 
lator to §ie./sec., internal source of d.c. for de- 
ency of §iection calibration, and completely in- 
t reson- fgulated case and panel permitting oper- 
icy and §@tion up to 550 volts above ground. 
y given —Pevice weighs about 25 lbs.—Specialty 
brate to HPiv., General Electric Co., Syracuse, 
lat parts JW. Y. 
Steel, Please mention number gQ@ when filling out card 


uminum, 
tic, may 
ocon Re- 


h Allen 








Aircraft Connector 


' New seven-contact lightweight air- 
raft connector has melamine molded 
arts with telescopic barriers to pro- 








itor 
Modt- 

| to pro- 

4 minia- 










de long creepage paths. Contacts are 
ecision machined and silver-plated. 
reakdown voltage between contacts, 
000 d.c. or 5300 a.c. Creepage between 
bntacts 7/32” min. Air space between 
bntacts 3/32” min.—Winchester Elec- 
ee 6 East 46th St., New York 


Please mention number 807 When filling out card 













Precision Aneroid Barometers 

New models of maker’s precision an- 
eroid barometers are announced. Pres- 
ent line covers any range of absolute 
























pressure from one-tenth of an atmos- 
phere (3” of mercury) to a full atmos- 
phere. Each barometer is individually 
calibrated and has a _ custom-drawn 
scale. Barometers may be made to or- 
der for specific ranges in any desired 
pressure equivalent. Models are avail- 
able for wall mounting, panel mount- 
ing, desk mounting and portable use. 
Wallace & Tiernan Products, Inc., 1 
Main Street, Belleville 9, N. J. 

Please mention number 808 when filling out card 


A-c. and D-c. Relay 
New “24” relay, with split armature, 
is for automatic controls, keying, an- 
tenna changeover, burglar alarms and 
closed-circuit applications. Rated sensi- 





tivity is 0.014 watts d.c. and a.c. and 
0.3 va., a.c. Adjusts to operate at 0.005 
watts and from 0.01 to 115 volts d.c. or 
a.c. New model is said to incorporate 
contact flexibility, u-shaped magnetic 
circuit of high permeability.—Aurman 
Electric Co., 35-18 37th St., Long Is- 
land City 1, N. Y. 

Please mention numbet 


ard 


809 when filling 


Solenoid-operated 4-way Valves 

New “8900” line of a.-c. solenoid oper- 
ated 4-way selector valves is designed 
for service with water, oil or air at 
operating pressures to 250 Ibs./in.?. 
Includes pipe sizes from %” to 1” 


Valves may be converted for d-c. oper- 
by 
(1) 


changing solenoids. 
leak-proof, “shear- 


ation merely 
Features are 





seal” 


design; (2) only one moving 
part; (3) direct operation, eliminating 
hazards of pilot operation; (4) fast, 
positive action; (5) ease of installa 


tion. Constant metal-to-metal contact of 
sealing members wipes foreign 
material; hence, valve is not critica! to 
dirt. Valve is two-position-spring-load 
ed in normal position. Measures 
71 Me” x 54 3! Saval, Ine.., 
1915 Kast Sist st.. Anoele pe 
Calif. 

Plea 


away 


Lo 


Indicating Vacuum Gage 


New “Televac Thermal 
for measuring vacua within range of 
0-1000 microns is continuously-indicat 
ing type instrument. Calibration is un 


500 Gag 





Pe 


affected by contaminating vapors in 
vacuum system. Indicating scaie is cali 
brated directly in microns. A voltage 
stabilizer mounted within case elimi 


nates errors due to line voltage fluctua 
tions. No current adjustments or cali 
bration of gage is necessary before 
readings. Simplicity of operation and 
stable calibration are said to make in 
strument ideal for refrigeration indus 
try, dehydration, distillation, vacuum 
tube manufacture, etc. Gages are avail 
able in either Pyrex glass or metal to 
withstand 50 Ilbs./in.*.—George FE. 
Fredericks Co., Bethayres, Penna. 
Please ment n number gyy when I ! 


Hole-inspection Light 


New deep hole inspection light makes 
it possible to see clearly into drilled 
holes, tapped holes, interior cavities of 
castings, tubing and other interiors re 





quiring close inspection. Device is held 
by operator about 5” from end of hole. 
Operator then sights at hole through 
diam., 1”; Underwriters’ listed seal is 
an angle lens. His line of vision passes 
through lens into hole surrounded by a 
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Ss 
POSITION 


Se RECORDER 


A new type graphic recorder 
which operates from a remote 
point WITH NO MECHANICAL 
LINKAGE. 


the heart of the 
servograph——~, 


is an extremely accurate vari- 
able ratio device making the 
SERVOGRAPH so flexible that 
a single adjustment provides 
full chart coverage within a 
range of ¥2 to 15 revolutions. 


“Records almost anything 
that moves” 





WRITE 
for Free Bulletin 











cylinder of light reflected from a 6-volt 
lamp. New light is made in two con- 
venient forms: Portable type for chief 
inspectors and bench design for mul- 
tiple inspection work.—Exrtractor Corp., 
25741 W. Seven Mile Rd., Detroit 19, 
Mich. 

Please mention number 812 Whent 


Pocket Microscope 
New “Magnicon” is a portable com- 
pound microscope with powers from 
20 to 60; is 544” long when closed; 


weighs 3 oz. Makers state that it per- 
mits direct examination of Opaque sur- 
faces and eliminates use of slides as 
well as cutting or fixing prior to exam- 
ination. It requires only ordinary day- 
light or artificial light.—Optical Devel- 
opment Corp., 5 Beekman Street, New 
York 7, N. Y. 


Please mention number 813 when filling out card 





Hardness Tester 


New Superficial Hardness Tester 
for Rockwell testing is designed for 
testing surfaces that must not be 
marred, even by standard Rockwell in- 
dentation. Depth of penetration with 
new tester is held to limits of 0.005” 


or less. Particularly suitable { 
surface-hardened 


steel, exc: 
thin metals, rolled sheet meta 
small areas, Available in thr: 
with 8”, 12”, or 16” vertica] 
Furnished are diamond cone 
tor, 1/16” steel ball penetra 
test blocks.—Clark Instrum: 
10200 Ford Rd., Dearborn, M 
Please 1 814 when t 


i ention number 


Vapor-test-bomb Gag 
New Standard Test Gags 
with Reid Vapor Test bombs 1 
be used for any service where 


portable test gage is required. Accy 
racy is guaranteed within 0.5%. D 
size is 4%”. . Flangeless case 
weatherproof with an external : 
crometer pointer adjuster. Shank | 
square 4” male pipe thread.—Helic 
Gage Div., American Chain & Ca 
Co., Inc., Bridgeport 2, Conn. 

Please mention number 815 when filling 





Synchronous Motor 
New “Type SX” self-starting sy: 
chronous motor has been redesigned t 
make motor assembly (without gea 


womeel TOR 
Sync MRONBUS A) 


mnguests pr pint 
VOLTS | 


ne of 
yeRWCRAMER 


train) completely self-contained. It ' 
designed for use with timing devices 


IMMEDIATE DELIVERY recording and communications equip: 
ment and other applications requiring 
constant speed at a given frequenc} 
Motor reaches synchronous speed with 
in % to 2 cycles and will stop withil 
one pole of motion on the 240 r.p.m 
rotor shaft (44 sec.) when de-energizet 
Clockwise or counterclockwise motors 
can be supplied. Motor is 25%” 

xX 1%”. Standard gear trains, ra! 

in speeds from 60 r.p.m. to one ! 
tion in 24 hours are available. 01: 


SERVO-TEK PRODUCTS CO. 





4 Godwin Avenue Paterson I, N. J. 
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ed. Accu 
5%. Dia 
case 
ternal mi- 
Shank has 
—Helico 
«& Cabli 


ir 


ting sy 
signed t 
iout gea 


red. It is 
r devices, 
ns equip 
requiring 
requency 
eed with- 
»p withir 
40 r.p.m 
nergized 
e motors 
"x 2% 
, ranging 
ie revolu- 
One-wa 


E0000 


That’s all it takes! Four basic circuits 
and 8 basic component parts give you 
more than 100,000 different electronic in- 


strument combinations for processing use. 


Flow, level, speed, pressure, temperature, 
gas analysis, pH, conductivity, ete.—all 
can be controlled with these interchange- 


able Bailey units. 


With Bailey controls, replacement part 
stocks are held to a minimum because 


parts are interchangeable. Maintenance 


costs are less. too, because maintenance 
men quickly become familiar with the 


standardized Bailey units. 


Bailey bulletin No. 17 shows how you 
can use this improved control system. 
Write for your copy and keep it handy 
for reference the next time you need 


process controls. 





BAILEY METER CO. 
1041 Ivanhoe Rd. * Cleveland 10, Ohio 
BAILEY METER CO. LIMITED, MONTREAL 


Controls for the Process Industries 
TEMPERATURE © FLOW ¢ PRESSURE 
GAS ANALYSIS © LEVEL «© RATIO 























4 + 8 Works Here at the Wyandotte Chemicals Corporation North Plant, Wyandotte, Michigan 
r 
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friction is available for app 
where driven mechanism must 
ry turned backwards. Easily - r 
THE RUBICON COMPANY coils facilitate changes in volt 
¥ ing or field servicing.—The R. 
Electrical Instrument Makers mer Co., Inc., Centerbrook, Co 





mention number 816 when f 
e nd a dial iny itation Please 
xte 5 ec ase ent 





to examine a representative group 
of its instruments at the Illuminated Magnific: 
Third National Instrument Exhibit New “Supersite” magnifier 


: eral industrial and commercia 
Booth 528 designed with an 8” lens. 1: 











THE PORTABLE PRECISION POTENTIOMETER 


. «+. a two-dial instrument cofnplete with built-in 
standard cell, battery and galvanometer, ready for 
instant service. 


* High precision 
® Wide selection of ranges 
* Sensitivity to within 2 microvolts 
* Sturdy, self-contained, compact 
Described with other Rubicon potentiometers in Bulletin 270. 


THE SPOTLIGHT GALVANOMETER 


. .a rugged, taut-suspension galvanometer with self- 
contained multiple-reflection ans and-scale optical 
system... sensitivities from 1.5#V per mm. to 
0.0006HA per mm....used Bond ely for both 
null and deflection measurements in research and 
routine control laboratories. 


Fully described in Bulletin 320. . : 
rescent lamp, which circles lens, pro- 
THE MUELLER BRIDGE vides even and full illumination with- 
A highly accurate instrument for precise resistance out shadow at every point directly un- 
thermometry. Distinctive features include: der lens. Both table and floor models 
* Wide range: 0 to 71.1110 ohms in steps of 0.0001 ohm. are available.—The Safety Center, 542 


* Built-in mercury-contact commutator for normal and ‘; Y a) ay rE 
reverse readings to eliminate effect of resistance varia- S. Dearborn St., Chicago *» Ill. 


tion in leads to thermometer. Please mention number g47 when filling 
* Built-in plug and block assembly for conveniently 
checking ratio value and determining bridge zero and 
thermometer resistance. 
e Subpanel switch construction. 


Described with other bridges and standard resistors in Granite Straight-edge 


Bulletin 100. 
New Granite Straight-edge is said to 
THE PORTABLE WHEATSTONE BRIDGE bane an euler oF GAOT every 3 
A self-contained instrument combining moderate Non-warping quality obviates need of 
— with instant eed for general use in 
aboratory, plant or fie 


*® Wide range: 1 ohm to 10 megohms. 

* Limit of error: 0.1 

® Built-in battery and galvanometer. 

® Provision for external battery and galvanometer 
when required, 

® Available with Murray and Varley loop circuits. 

* Compact and rugged. 4 y , : 
Described with other bridges and standard resistors in continual rechecking. Approximate); 


Bulletin 100. same weight as conventional cast iror 


THE PHOTOELECTRIC GALVANOMETER straight-edge. Sizes available up to 6 ft 

: mc dine Stone 

A short-period taut-suspension galvanometer ag with — sy —. ‘Ohi 

of completely new design with built-in double-cath- Co., 324 Harries Bldg., Dayton 2, Ohi 
ode phototube and balanced twin amplifier for three Please mention number @1§ when filling out card 

major uses: 


* Indication of null balance to within 0.01uV with effec- 
tive period of 0.6 second. . 
* Automatic control with reliable operation on + 0.1u4V Time-delay Relays 


* Automatic low-level recording with full-scale ranges 


down to 10uV or less. i N New “Series 11400 A.c.” and “640 
Described with other galvanometers in Bulletin 320. D.c.” time relays have planetary differ Pr. 


RECORDING AUTOMATIC H2S and NO ANALYZERS ential and “capstan” type clutch mec! 


Automatic photometric analyzers of high specificity 
and sensitivity ... full-scale ranges down to approxi- 
mately 1 PPM available . . . readily poolicatis with 
alarm or control switch actuated when concentration 
exceeds a preselected limit. 

Descriptive literature on request. 











OTHER RUBICON INSTRUMENTS 


Evelyn Photoelectric Colorimeter for precise 
chemical analysis * Precision Potentiometers * 
Kelvin Bridges * Standard Resistors and Resist- 
ance Boxes * Magnetic Permeameters * Shorted- 
Turn Coil Testers * Magnetic Hardness Testers « 
Magnetometers for intercomparing permanent Rh il i} | ( () N (; () M PA N y 
magnets * Special equipment involving precise 

measurement or control of electrical quantities. Electrical Instrument Makers 


3755 Ridge Avenue e Philadelphia 32, Pa. 
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lens, pro- 
tion with- 
rectly un- 
or models 
‘enter, 542 
ll. 


1g 


Semi-Automatic Steam Activated 


INSTRUMENT 
= AIR DRYERS 


‘s need of 
Ta used in large Eastern Chemical Plant 
Standard off the shelf *Silica Gel DEH YDRAIRE units which insure 


et ine clean and dry air—free of oil and water vapor. 

«bag dan 4 DEHYDRAIRES with capacities of 1214 to 1000 CFM (STP) at 
a & Ohi. 100 PSIG and 70°F will dry the air for 25 to 2000 air operated 
eoutcard instruments. The air leaving DEHYDRAIRES will have a final dew 


point as low as —60 F assuring absolute dryness regardless of cold- 
est temperatures to which lines may be exposed. 


Ss 

snd “64 Models for either single or polyphase electric reactivation ‘or 
( 4) @ 

ary differ: i steam reactivation where steam pressures of 100 lbs. or over are 


tch mech- { available. 


DEHYDRAIRE Units will be exhibited at the Third Annual Instrument 
Conference and Exhibit, Booth 247, Convention Hall, Philadelphia. 


Write for full description, prices, etc., to Sales Engineering Department 





Sit eatin ete 





fehydral re “DAVISON SILICA GEL 


30 Rockefeller Plaza, New York 20, N. Y. 
a 1058 East Grand Street, Elizabeth 4, N. J. 


DAVIS ENGINEERING CORPORATION 
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For pressures and vacuums. . . with ranges from water inches 


up to 30,000 P. S. I. . . . there’s an ACRAGAGE scientifically 
designed to give you dependable precision on steam, oil, gas, 
chemicals, water, or brine. ACRAGAGE comes in a wide variety 
of sizes — 4%”, 6”, 82”, or 10”, with wall, stem, or true flush 
mountings. ACRAGAGE cuts down your 

operating expense . . . protects you 

against costly errors and inaccuracies. 


20% to 30% 
Longer Zocrdouw Tubes 


Bourdon tubes in the: ACRAGAGE are 
20% to 30% longer than average . . . resulting in the following 
advantages: less strain per unit length on the spring; increased 
durability; longer fatigue life; heavier wall thickness for added 











safety; grecter tip-travel — providing sus- 
tained accuracies to within one-half of 
one percent Seer 
Remember ACRAGAGE — a quality : — 
? : 1” DIAMETER 
product made by skilled craftsmen from GAGE 
materials which meet rigid standards, in- 











cluding Army and Navy specifications. 
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anism which drive _ switch- 
arm when clutch holds third 
of differential stationary. M 
amplification of forces obt 
“capstan” clutch allows use 
electromagnet, thus minimizi 
ating current and size of u 
most any” time-delay interval 
be possible.—A. W. Haydon, Vi 
Conn. 
Please mention number 819 when tf 


End-window-type G-M Tube; 


New “Type TGC-1” tube has a , 
window 3-4 mg./cem.? and “Type Te 
2” tube (more sensitive) has 


window less than 2 mg./cm.?; the |; 
ter is especially for determination ; 
low-energy emitters such as carbon 1 
and sulphur 35. Useful life 105 count 
Extremely long flat plateau in excess 
300 volts permits reproducible result: 
Each tube furnished with starting volt 
age and position and length of oper 
ating plateau. — Tracerlab, 55 Olive 
St., Boston 10, Mass. 


Please mention number 820 When filling 





Standard-size-section 
Panel Boards 


New standard-size sectional ste 
panel boards are fabricated to contai 
any type of control or indicating i 
strument. Constructed of 10-gage ste¢ 
panels provide rigid support f 
precision-instrument operation. Versa 


| tility is offered because once standar 


sections have been erected, additiona 
sections can be added, sections can } 
interchanged or removed, or otherwis 


ating conditions. Standard 








| 24” wide sections are supplied in 
6%-, 7-, 732- and 8-ft. heights. Each 
ch panel has 2” minimum return 
nge on top and bottom as well as on 
h side. Floor or wall braces are fur- 




















1imizi ore : 
of unit hed. Panels supplied in any specified 
erval jc. AB, —K & H Industrial Products, 
on. Vi pt. 23, Akron 11, Ohio. 
Please mention number g2 1 when filling out card 
nit — 
—— Pneumatic Timer 
-M 7 ubes SENew a-c. pneumatic timer is designed 
controlling timing of machine tools, 
be has a mi yeyors, automatic processing equip- 
1 “Type TC 
) has apn " 



























m.-; the la 
rmination qgent, ete. Timer is 2°” wide by 4%” 
aS carbon l™@eh. Eight turns of a screw give en- 
2 105 counta#fe timing range from 0.3 second to 
1 in excess gminutes. Reset is practically instan- 
cible resultgmeous. Timer is available either with 
tarting volte or two independently-adjustable 
sth of operfming steps—the two steps eliminate 
b, 55 Olive need of one timing relay.—Cutler- 
mmmer, Inc., 256 North 12th St., Mil- 
ling , frukee 1, Wis. 
Please mention number 822 When filling out card 
HON Flue-gas Analyzer 
New flue-gas analyzer continuously 
a licates and records stack gases as a 
opvagliiew ide to more efficient combustion; 
Renting is alyzes composite of stack gases and 
cane ste es continuous indication of com- 
P pteness of combustion — indicating 
Ipport = fi 
ion. Versa 
ce standan a 
, additiona es 
ions can b 
r otherwis 
plant oper 
his, a 





| 











WAS SELECTED BY MINNESOTA 
MINING & MANUFACTURING CO. 





The Minnesota Mining and Manufacturing Company is using a General 
Electric Photoelectric Recorder in preliminary studies of new machine 
designs. Here, it is being used for recording oil pressure in evaluating 
the application of an automatic, variable-speed, hydraulic drive to proc- 
ess equipment. As a result of this study, several changes were made on 
the oil drive which enhanced its performance and life expectancy in the 


particular application. 





G-E High-speed 
Photoelectric Recorder 


The Minnesota Mining and Manufacturing 
Co., is just one of the many users who have 
found the G-E Photoelectric Recorder useful 
in solving their problems. It is also used for 
thermocouple response tests, resistance ther- 
mometry, and general physiological research. 
In fact, its extreme sensitivity and high-speed 
response make it ideally suited to many other 
applications embracing the entire field of 
measurements. It can RECORD ANY- 
THING THAT CAN BE MEASURED by 


an indicating instrument. 


A wide range of sensitivities (which go as low as 1.0 microamperes 
for full-scale deflection) and response speeds (as high as } second) are 
available in the photoelectric recorder. Basic elements are interchange- 
able so that one instrument can cover a number of ranges. It is also 
available as a potentiometer recorder. Write for Bulletin GEA-2394, or 
contact your nearest G-E Sales Office and let us help you with your 


application problems. Apparatus Depft., 


Schenectady 5, N. Y. 


GENERAL 


General Electric Company, 


$6) 


4 ELECTRIC 
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In hundreds of installations, SPRINGLESS CONOMOTORS are daily 


proving themselves unequalled for heavy duty control services. 


Wherever POSITIVE POSITION and POWER are requisites, SPRING- 
LESS CONOMOTORS do the job better. You will find them operating heavy 
louvers and dampers in air conditioning installations, big chopper valves on 
fluid catalytic cracking units, variable speed drives on processing machinery 
and in numerous other applications in pilot plants, steel plants, and similar 
industrial plants using pneumatic control instruments. 


SPRINGLESS CONOMOTORS are twenty to thirty times more 
powerful than the ordinary Spring and Diaphragm Motors. They can be ad- 
justed to suit the type, direction, and magnitude of the load. No usless work 
is done in compressing springs. Every ounce of power is available for doing 
external work. Write for Bulletin B-1222. 


CONOFLOW CORPORATION, 2100 ARCH ST., PHILA. 3, PA. 


INDUSTRIAL 


PNEUMATIC 


¢ 
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¥ 





any deviation from ideal 
Analyzer consists of a rec 
panel 2 ft. wide X 614 ft. 
maker’s “Flow Panel” to be mp 
near or at point of sampling. 
electrically operated from 11() 
cycle a.c. A Wheatstone brig 
stainless steel analysis cell 
the thermal conductivity of 
stack gases. A newly-designe 
fied flow scheme utilizes di 
pressure in stack to cause an ; 
continuous flow of stack gases th) 
analysis © cell. — Davis Ener 
Equipment Co., Instrument 

45 Halleck St., Newark 4, N. J. 


Please mention number g23 when fillir 


‘U1U) 


End-Window Geiger Counte 


New “Model D31 End-Window («i 
er Tube” is for use on upright or go! 
et sample holder. Counter has all-gla; 


envelope with mica window. Standa 
window thickness is two to four mill 
grams per square centimeter. Plateaf 
from 1100 to 1300 volts, with a slop 
of 3% per hundred volts. Life is guaf 


anteed at 105 counts without quency 


circuit—Instrument Development La 
oratories, 229 West Erie St., Chica 
10, Ill. 

Please mention number 24 when filling 


Controlled-humidity Chamber 


New humidity simulation unit prog 
duces and maintains atmospheric | 
midity conditions ranging from 20% t 
95% between 35°F. and 175°F. (dr 
bulb). Available in four cabinet siz 
from 10 to 35 cu. ft. capacities. Cab 
nets recommended for tests of radi 


























a] 





b pacitors, paints, paper containers, 





reco der anfMoil, seed germination, bakers’ dough, 
ft. igh ayllMdhesive tapes and other drug, food 
O be mounteliiiind industrial products. All models op- 
mpliiig. J; Mate on 110-volt 60-cycle single-phase 
n 11 t (lic. Wet-bulb control and humidity 
€ bridge gp MllMeservoir water level are maintained 
cell measy y float valves. Air movers provide cir- 
Of composiifilihglation within stainless-steel test 
gNec, sin nace.—Bowser, Inc., Terryville, Conn. 
2s d erent Please mention number 825 when filling out card 
use ; } 

Lases throy 
ag Ninn Carbon Dioxide Indicator 


NL J »’ New “Model 600” carbon dioxide in- 
nt ficator, suitable for testing efficiency 
= of oil burners, furnaces, and other 
: heating plants is constructed of trans- 
r Counter 
Window Gein 
right or s 
' has all-glaciim 













: | 
Parent acrylic material and _ practi- 
a.ly unbreakable, with metal parts of 


hon-corroding stainless steel. Pressure- 
ight “O” rings are used as seals. In- 






















Ww. Stancaii@icator is 8” long and 2” in diameter. 
0 four milf apable of making three tests a min- 
ster. Plateaiiite, it has a 4” scale calibrated to 0.2% 
With a sloyO., Accuracy is stated to be 0.5% 
Life is SUa0o—F. W. Dwyer Mfg. Co., 317 
cso 7 to South Western Ave., Chicago 12, IIl. 
St... Chica Please mention number g26¢ when filling out card 
filling ‘i 
Control Cabinet for X-ray 

' Equipment 
Chamber : 

; New “Centralinear” vertical control 
ym unit Por 200-ma. x-ray equipment has a 
ospheric hif*Mechanical-Brain” milliamperage se- 
from 20% tiector said to reduce by 50% the num- 
175°F. (<fiher of movements required to make a 
vabinet sudiPadiographic exposure. It may be adap- 
cities. Cabiifed to radiography, fluoroscopy, super- 


sts of radiMicial therapy, spot-film radiography 
™nd photo-roentgenography (including 


Mngiocardiography). The technician is 




















_ Now Electrical Impulse Recording is 





: | mu 
bs SIAR a0 oR ; 


Yes, Brush oscillographs draw instant pictures of electrical 
impulses. Eliminate delays and trouble when you want 
accurate, permanent, ink-on-paper recordings. 


Recordings of strains, pressures and countless electrical 

_. phenomena can be made over a frequency range of D.C. to 
| 100 c.p.s. Today Brush Oscillographs are available in 
_ Single, Double and Six Channel models. The magnetic Pen | 
Motor is available separately for incorporation into equip- | 

_ ment such as- medical, geophysical and other highly | 
Ea ‘specialized designs. Whenever desired, recordings may be 
| stopped for notations on chart-paper. 


Al cn sssenmmeaaiton 


fe Brush Model BL-913 D.C. Amplifier. Well 
adapied to the measurement of static 

' or dynamic phenomena such as tem- 

: perature. light, pressures, strains, etc. 





Write today for detailed bulletin 


THE © Maes Potvin: avence + Cleveland’ 44, Obie. OSA)" 
pre —_ - 
| INDUSTRIAL INSTRUMENTS DIV. CRYSTAL OIMISION 


DEVELOPMENT COMPANY 


Canadian Representatives: A. C. Wickman (Canada) Ltd. P. O. Box 9, Station N, Toronto 14 
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said to be relieved of sele, 
proper tube and desired focal] 
ting the ma. value, choosing 
meter scale, and connecting 
General Electric X-Ray Co 
West McGeoch Ave., Milwa 
Wis. 

Please mention number 827 when fillir 


Volt-ohm-milliammete; 


New “Model 630 Volt-Ohm-Mjj-4 
meter” is said to be of advanced py 


ernistic design. A new type ene 


S¢ 





portable ‘oscillograph for laboratory 


shis instrument incorporates 


of accuracy with rugged molded switch permanently retains ¢ 
tact alignment. Resistors are precis 
grade. Six d-c. volt ranges from 
6000, at 20,000 ohms/volt assur 
greater accuracy for testing televis 
and other high-resistance d-c. and a- 
circuits. Six a-c. ranges to 6000, a 
5000 ohms/volt provide greater acc 
racy in audio and other high-imped 
ance a-c. circuits. Five direct-current 
ranges from 0-60 microamperes to ()-12 
amps; resistance ranges to 100 meg: 
ohms; decibel from —30 to +70 db and 
output ranges afford complete analysis 
Indicator has 5%” easy-to-read mult 

or scales. Black molded case, 37%. 

X 5%” X 7%", is completely insulated 
and has removable leather handle. 
Triplett Electric Instrument Co., Bluf 
ton, Ohio. 


*lease mention number g2g when filling 


Door Switch 


New “Interlock Door Switch” is f 
Available with banks of from four to twenty-five hermetrically sealed, pencil. use on high-frequency radio, rada! 
ype Century galvanometers in a wide selection of frequencies and sensitivities, x-ray and television equipment cab 


this instrument faithfully reproduces on positive recording film bearing simultan 


+ 


eously superimposed timing lines 


Paper widths from 35 mm to 6 inches and a wide range of synchronous motor aomeee 
nd tuning fork components are available for operation from 110 volts in the 
aboratory or for 12-24 volts d.c. truck or aircraft operation. Completely portable 


daylight developing equipment obtainable if required 


A letter of inquiry regarding the application of this instrument to your needs 


receive the prompt attention of our engineers 
nets, induction heating equipment 


See 
ANOTHER E( Z/-\ PRODUCT 
_ electronic controls. Switch assures saft 


ty as it cuts off power circuit wh 
CENTU RY GEOPHYSICAL CORP. cabinet door is opened. Switching « 
ment is basic leaf actuator design, !'st 
seul Gy wae) @m-¥. ley. ed at 10 amps, 125 volts a.c.; 5 amp: 
250 volts a.c.; 3 amps 460 volts a.c 
NEW YORK HOUSTON Micro Switch, Freeport, Illinois 
149 Broadway Niels-Esperson Building Please mention number g?9 when filling cu 
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| | Plug-in Relay S bl t | at p 
Selec gy +} E: . = r > 

seal spot. [me New dust-tight plug in relay base U ro ems 0 U Q 569 o 
sin » Set gd cover is for use where dust may 

“Ne an Be eect operation of unprotected relays. 

“Cor &'—fssembly consists of an a-c. or d-c. 

ilwai cee + 

filling 

meter 

Jhm-Mil-Ap. . 

vanced mod. 

ype encl seq 


| 


belay mounted on a dust-tight base, ' SS 
Nerminals brought through a Neoprene = 
basket. Steel cover can be readily re- 

moved for inspection of relay. Either a 4 
yadio-type plug or a 15-point plug of 7 
ifferent design complete the installa- 
Bion—C. P. Clare & Co., 4719 West 
Kunnyside Ave., Chicago 30, Ill. 


Please mention number 830 when filling out card 






























Aircraft Trim-tab Control Switch 
retains con.) New “Style TC-58-W” master switch 
re precisionfjs said to provide centralized finger- : 
s from 0 ti tip control for the entire trim-tab Air Express is the fastest service you Call on Air Express 


Olt assurliibyet, f irpl Two convenient- : : 
‘sureBpystem of an airplane. conv: n ; ree 
g televisionB§y placed levers actuate six different can buy. Use it regularly to ship and 


































-c. and af gwitches governing the forward and receive supplies, equipment and parts. 
to 6000, af feverse fields of three electrical thrust It solves your shortage problems in a 
eater accu-fjnotors which operate aileron, elevator, matter of hours. 

high-imped: nd rudder trim tabs. Lever arrange- Air Express shipments go on all 
rect-currenfiment is such that it is impossible to flights of the Scheduled Airlines 
eres to 0-l2iperate both elevator and aileron tab There’ “45 d with his 
» 100 meg$@potors at same time. Snap-action eres no waiting aroun wit t 18 
+70 db andiRwitches are capable of handling a speedy 24-hour service. Special pick- 
te analysisfMen-ampere non-inductive load at 24 up and delivery is included at no extra 
read multi- yolts d.c. Entire og ree pal cost, and Air Express rates are low. It 
case, 5'3) iained in steel housing ‘ " deep : : 

y insulatedis i 3 7/16” x 314"; operating levers ex- pays to standardize on Air Express. 

handle—fitend %” out of panel housing.—Gen- 


Co., Bluf-fpral Control Co., 1200 Soldiers Field 


P Peeper enon ot meee monary ht ape Nias steak Shippin Seniee 













ing out ¢ 























1”-stroke Power Unit ¢ Low rates—special pick-up and delivery in principal U. S. towns and 
p P cities at no extra cost. 
New “51A Actuator” is a solenoid ® Moves on all flights of all Scheduled Airlines. 


tch”’ is fo. 
lio, radar, 
nent cabi- 


ype power unit featuring & frame of ¢ Air-rail between 22,000 off-airline offices. 
rmly bonded silicon steel laminations : 
True case history: Dallas motor repair shop regularly gets supplies by 
Air Express. Keeps equipment rolling. — shipment: 60-lb. carton 


of rubber hose picked up in Indianapolis 5 p.m., delivered 9:30 a.m. 


following day. 777 miles, Air Express charge only $14.74. Any dis- 
tance similarly inexpensive. Phone Air Express Division, Railway 
Express Agency, for fast shipping action. 










GETS THERE FIRST 


Rates include pick-up and delivery door 
to door in all principal towns and cities 





ment ar Bind a T-shaped laminated plunger 








ony = adaptable for both push and pull oper- 
hi Pape tions. Available for continuous duty 
ion, list bn 115-volt 60-cycle supply with a 


e) Petaximum stroke of 1”. Approximate 
+; 5 amy Eiuli: 2 Ibs. at %” stroke; 3.4 Ibs. at AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


olts 4. BBS”: 4.2 Ibs, at 4”; over 17 Ibs. sealed. 


Lots | athe “51A” can be wound for other a.-c. SCHEDU LED Al RLI N E S OF THE U. Ss. 


g cul 
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ON-THE-JOB REPLACEMENT 
With NO Loss of Production 



















Your equipment goes right on pro- 
ducing should replacement of a 
Senior Midget Industrial Thermom- 
eter be necessary. The unique design 
of this proved instrument also elir- 
inates the costly and time consum- 
ing procedure of returning damaged 
themometers to the factory for re- 
pair. With the YEL O BAK Senior 
Midget your own maintenance man 
does the job quickly, right on the 
spot. 

And—it’s accurate of course, to a 
fraction of a division. 


Easy To Read 


(veL © BAK} 


Reg. U. §. Pat. Uttice 


FLAT BORE —- MERCURY — 
ENGRAVED STEM 


pS yt yee. ™ 









Stem of 
Thermometer 




















Bulb Chamber, 
which is remov- 
able with Arm- 
or for easy ac- 
cess to dam- 
aged stem and 
removal of 
broken section. 














—_ 2H ee ml ae east niacin teeth Nemisis arta Ratt {este nd 
. 00 20 40 60 £ 






THE Scucor 
MIDGET INDUSTRIAL 


THERMOMETER 
With Separable Socket 












Separable sock- 
et which re- 
mains as seal 
in equipment, 
permitting its 
uninterrupted 
operation and 
production. 


























Also permits quick change to 
differently calibrated stem 
should there be a change in 
the character of batch being 
processed. 


ACCURACY SCIENTIFIC 
INSTRUMENT CO. 


2903 NO. 12TH ST., PHILA. 33, PA. 


Available in straight type or in angle forms 
for front, left or right side reading. 


Write For Bulletin 55 
and Name of Nearest Dealer 















Here is how you can acquire a better knowledge of elec- 
tronics without trying to be a radio engineer.—Send for 


Elementary Engineering Electronics 
With Special Reference to Measurement and Control 


ORDER THIS UNIQUE BOOK NOW 


Check, money order or cash must accompany order. 


By ANDREW W. KRAMER 


SBWAAMSSVSVSVVsVsVssse Qs suxnesesssssay 


= Managing Editor Power Plant Engineering, 
et ee ‘ Member American Institute of Electrical 
1117 Wolfendale St., Pittsburgh 12, Penna. 5 : > " 
: Engineers, Associate Member Institute of 
Enclosed is $... 


SSS Y < 
Kramer's ELEMENTARY ENGINEERING ELEC-* Radio Engineers. 


TRONICS (at $2.00 each). : 
re ars cee anh oe obka shes : Cloth, 344 pages, 259 illustrations. 
RENE Tos cabs item kedcs stkwoekas A $2 postpaid. 
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| high.—Phillips Control Corp. oN 








| voltages or to provide more p 
| duty 









cycle is intermittent. 
rings and precision ground p 
insure quiet operation. Over-a 
sions, 342” long by 1%” wide b. 115,» 







Michigan Ave., Chicago 11, Ili. 


Please mention number 832 when fillir 












40-to-220-Mc.-range Transforme, 












New “Model M-286” tray 
was designed for matching 72-ohy « 
axial to 300-ohm balanced line jp ; 

range from 40 ; 
220 Me. While de. 
veloped fi use 
with maker, 
“Model 80 Stay. 






dard Signal Gener. 
ator in conjunctiop 
w i t h 7 2 oh m 
matching pad, new 
transformer js a4. 
aptable to signal 
generators in its 
frequency range 
and may also lk 
used for matching 

















co-axial 72 - ohm 
lines to receivers 
having an_ input 





impedance of 30( 

ohms. Transformer yields voltage step. 

up of 1:2. Transformer has coaxia 

fitting and soldering lugs are provided iit 

for connections to 300 ohm termination. 

—Measurements Corp., Boonton, N. J 
Please mention number 833 when filling 










Box-Type Furnace 

New “Model G-10” box-type labora 
tory furnace provides temperatures uy 
to 3000°F. for continuous operation as 
high as 2500°F 
Self-contained unif 
may also be used a: 
muffle furnace, or 
with carbon blocks 
for non-oxidizing 
atmospheres, Ten 
silicon carbids 
“Globar” heatingk 
elements are said, 
to insure uniforn§ 
heating. Furnace 
temperatures aré 
regulated by indi: 
cating - controlling 
pyrometer. “Mode 
G-10” is for op 
eration on 23 
volts, 60 cycle, sin- 
gle phase a.c. Var 
able voltage trans 
former has capacity of 8 kw. and haf 
six control points for voltage regu hh 
lation.—Lindberg Engineering Co., 244+) 
W. Hubbard St., Chicago 12, Ill. 


rd 


Please mention number 834 when filling out card 


































Electric Tachometer 


New “Electric Panel Type Tachom§ 
eter” for continuous speed measure 
ments consists of a pick-up generat! 
with a stationary armature and a sma 
Alnico magnet rotor mounted on seale 
ball bearings. There are no brushes 0 
other wearing parts. A rectifier ‘y) 
instrument with a d’Arsonval move 
ment can be furnished in either 3 © 
7” size and is regularly furnished 
0-1250, 0-2500 and 0-5000 rpm. ranges 



















€ DU | wherein also be furnished with suitable 
nt adingfimlibration to give fpm., gpm., ete. 
d p facesfamachometer has an accuracy of 2 1%. 
r-al! dimenfmjameter of generator is 1%” and, 
de by 11%,» ith mounting bracket, overall height 
rp., 512 NR 9%". Length including shaft exten- 
LU. ‘BB.n and electrical plug is 4%”. In- 


_ rument may be located as far as 200 
ot from generator.—Crown Indus- 
ial Products Co., 1528 East 53rd 
t., Chicago, Ill. 



































tran Saris: Please mention number 835 when filling out card 

' 72- ay . 

ling in ¢ 

fron 4() + 

. While a D-c. Relay 

| for uy New “Type J” 
makers d-c. relay is plug-in 
80 Stan. type for installa- 


tion where quick 


ignal Gener. 
removal and easy 


con) unction 


72 - ohm replacement are 
1g pad, new desirable. Supplied 
rmer is ad. with standard oc- 

to signal tal base plug; 
ors in its over-all length is 
icy range 358”. Exclusive 
ay also be features are said 
r matching to include: inde- 

72 - ohm pendent twin con- 
O receivers tacts, high current 
an input carrying capacity, 
nce of 30 large armature 
oltage step. bearing area, ef- 
has coaxial ficient magnetic 
re provided structure, high op- 


ermination, grating speed and large contact spring 
ynton, N, | Mleups.—C. P. Clare & Co., 4719 West 
Sunnyside Ave., Chicago 30, Ill. 


Please mention number 836 when filling out card 


ling out card 





- Wire and Cordage Meter 
ype labora fa New ‘‘Model 
eratures upsap” wire and 
peration af@jrdage meter 
aS 2500" Es a measuring 
tained unif} ee] machined 
o be used a9fom cast iron to 
furnace, Orfiijse diametrical 
rbon block#@lerance. Idler 
yeoragg-s @ller with spring 
ponies Terfi@nsion assures 
| carbideiibcurate measure- 
” heating Ment under any 
S are Salli asonable oper- 
re uniforn ing conditions. 





g. Furnace ochine-cut 
_ adi pars are used 
imantrolling roughout. Dials 
er. “Modlme manually re- 
age agen ‘ to zero. — 
n on 23) ympte Instru- 


ela aie ent Laborator- 
CyCre, SI Bas, Cove, Wash- 





e a.c, Vari- 

ed hes oo mention number 837 when filling out card 
tage regu 

ug Co., 2444 

, Til. Tachometer Heads 

ing outcard PR New “Type 54” small light-weight 


lchometer heads are now available for 
Me with standard SAE marine, diesel, 
and AN aircraft tachometer takeoffs. 
meads can be used with any “Metron” 

hometer indicators to give full-scale 








ter 
e Tachom: 
| measure: 
generato! 
ind a smal & 
1 on seale 
brushes 0! 
tifier ty) 
val move 
ther 3” 0 
rnished 1 
m. ranges 



























NIAGARA 


Displacement Type 
Liquid Meters 


a 
& 


Simple construction, 
interchangeable parts 


provide economy 


and long life. 


Specify Niagara meters to register the volume of any non-corrosive flowing 
liquid. They are used widely in industry for production control, cost account- 
ing, liquid inventory control, or to measure the efficiency of equipment 
or processes. 


Buffalo made single nutating piston displacement type meters are unequaled 
for their simplicity. They are made for three kinds of service: 


1 Cold water and cold water base liquids 
2 Hot water and hot water base liquids 
3 Oils, solvents, and non-corrosive oil base liquids 


Send for literature covering the sizes, types of registers, 
electrical controls, etc. 


NIAGARA 


GALV. IRON CASE 










AMERICAN 


BRONZE CASE 


WATER METERS 
BUFFALO METER COMPANY 


2906 MAIN STREET @ BUFFALO 14, NEW YORK 


SEE NIAGARA METERS AT THE INSTRUMENT SOCIETY EXHIBIT, 
PHILADELPHIA, BOOTH 215 











WANTED: INSTRUMENT ENGINEER 

Young Engineering Gradu- Wanted electrical engineering gradu 
. ate with some practical experience in 

ate to work on Instruction designing and manufacture of indus 
Sheets and Parts Lists, by trial electrical instruments for temper 


ature and pressure control, etc 


industrial instrument man- 
ufacturer. Much have abil- 


Successful applicant will eventually 
take full charge of department, includ 


ity to write well. Good Op- ing development, design, construction, 
portunity. Location —New manufacturing and field application 
Locat Bethlehem, P. Write wit 
England. Address Box 151, rang oo = 9 eg dagen 
; , ull information on education, training 
Instruments Publishing Co., and experience, stating salary expect 
1117 Wolfendale St., Pitts- di = . Box No ee ee 
ublishing Company, 111 olfendale 
burgh 12, Pa. Street, Pittsburgh 12, Pa 

















August 1948—Instruments—Page 741 


readings as low as 200 rpm. or as high 
as 10,000 rpm. Heads weigh 10 ounces, 
are 2%” in diameter and 4%” long. 
Maker claims they are adequately 
sealed, unaffected by vibration, mag- 
netic fields, or temperature variations 
over a wide range. Operating torque 
approx. 1/20 ounce-inch for high-speed 
types and % ounce-inch for low-speed 
types.—Metron Instrument Co., 432 
Lincoln St., Denver 9, Colo. 


Please mention number 838 When filling out card 


Draft Gage 


New model of “Visi-Draft” transpar- 
ent draft gage incorporates a circular 


ments for setting draft controls and al- 
so to line up burners and control valves 
into level operating position. ‘“Visi- 
Draft” fits into the hand, hence can be 
used to level valves even in spaces usu- 


ment. All features of lar; 
gages are claimed to have b: 
porated in this smaller vers 
from solid clear plastic. Scal 
uated in 0.01” divisions and « 
from above without danger 
F. W. Dwyer Manufacturing 
South Western Ave., Chicago 


Please mention number 839 when fillir 





Round-work Microme: 


New “Ridermikrokator F) 
is intended for checking out 
ness and diameters of cylindrica 
As measurements are carried 
cording to three-point principle, 


ingty: 
Instr 


ment can be used for checkin; 
less-ground pieces. Frames are 
malleable cast iro 
are provided with 
hardened, ¢: 
and lapped 
and insu 
grips. Measu 
surfaces of ; 
can be tipped 
cemented 

As angle 
anvils is 60°, dij 
ference in rad 
between sett 
gage and 
measured, and t 
erance point 
should theref 
positioned to 
the limits require 
Measuring instrument is a _ standa 
“Mikrokator No. 220” supplied wit! 
removable “No. 524” measuring 
sizes 1 and 2.—Swedish Gage (: 
America, 8900 Alpine, Detroit 4, Mi 


spirit level. With it, maker claims, heat- 
ing sales or service man can obtain 
extremely accurate draft measure- 


ally considered too small to reach. Level 
is 5” in diameter; it indicates 1° out 
level with each 0.1” bubble move- - 


of 


center. 
made of 











—Gaertner 





Now Available 
NEW BULLETIN 


UNIVERSAL 
LABORATORY 
SUPPORTS 


Support Rods Rod 
Adapters, Tripod Bases, Round 


Please mention number 840 When filling 





Thermostat, Fan Control, etc. 


(1) New “Series 165 Magic 
Thermostat” is designed to § 
with maker’s full line of primary cong 


$ 
ope at : 


Support Tubes 


Bases, Base Plates, Table Tops. 
Foot Plates 
Right Angle 
Clamps, Extension Clamps 
Table Clamps, Collar 


Elevating Stands 
Table Platforms 


V-S ipports 
Clamps 


Holders, Swivel 


~ 
Condenser Clamp 





trols in oil, gas, stoker or hand-fi 
coal heating installations. Both ¢t 
perature and cycling adjustment 
made on twin dials which permit 
to compensate his heating equipme> 
for sharp weather variations. Ov 
standing new features are complet 
enclosed twin contact switch 2! 
separable wall-mounting plate Ww! 
serves as wiring terminal. 

(2) New “Series 404 Warm Air L' 
it Control”; (3) new “Series 454 F: 
Control,” and (4) new “Series 4 
Combination Fan and Limit Cont 
all feature simplified design and ¢ 
pletely-enclosed twin contact switch 
—Perfex Corp., 500 W. Oklahoma 4 
Milwaukee 7, Wis. 


Please mention number 841 when fillin 


Jaw Clamps, Labo- 
There 


Paralle 


ratory Blowtorches 


135 Catalog Items, 35 Illustrations. 


Request Bulletin 164-48 


THE GAERTNER SCIENTIFIC CORP. | 
1211 WRIGHTWOOD AVE... CHICAGO 14, U. S. A. | 
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larg Two-scale Dial for 

















e be 
ersic \. M, Voltage Dividers, etc. 
sca li 
id e 7 New “Duodial” has a primary knob 
r of .ared to a turns-indicating secondary 
ring hob, complete unit requiring panel 
ago ] 
fil 
ometer 
Frame 5 
out f-round. WU tayy 
ndrical parts : ' 
Tried out ae 
ciple, instry 
ckin; center. 
; are made of 
ble cast iron, 
rovided with 
1ed, 2 round 
apped anvils 
Nsulating 
5. Measu 
es of anvil 
» tipped witipace only 2” in diameter. Useful with 
ted carbijeaampltage dividers, also to indicate angu- 
gle betweegimr position of slider contact on any 
is 60°, ven helix, also to control mechanical 
e in radiyqampeds that operate on a threaded prin- 
mn sett ple. Available in turn ratios from 
and work iil to 40:1.—Helipot Corp., 1011 Mis- 
red, and toqamon St., South Pasadena, Calif. 
pointe Please mention number 842 when filling out card 
therefore | 
ned to ha : 7 
its requir Pilot Light 
a standa 
plied with im New pilot light with “Multivue” cap 
uring poin{ag intended for use with the NE-51 neon 


jage Co, (ow lamp. Instead of being scattered 
roit 4. Mic facets or con- 

ntrated by a lens, 
e light from the 
owing electrodes 
refracted in such 
way that a mul- 
ple image is seen 
Magic )igafom any viewing 
to operatgmmgle. Resistor is 
rimary confmpilt into assembly. 
: Voltage may be 110 
220 or higher, 
With small addi- 
pnal resistor. 
onnections are 
ade to binding 
rew terminals, or 
soldering lugs 
ich are optional. 
ucite caps are 
ade in a full range of jewel-like 
blors.—The Dial Light Co. of America, 
ic., 900 Broadway, New York 3, N. Y. 


Please mention number 843 when filling out card 


lling 





















trol, etc. 


aaa 





hand-fi 
Bot h ter 
tments a 
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Sequence Draft Control 


New draft control for use with do- 
estic oil burners, oil-burning furnaces 
d boilers is said to be an aid in con- 


equipme 
tions. Oui 
complet 
tch ar 
late wh 


n Air Li 
as 454 Fall 
Series 4% 
it Conti 
1 and c 
t switen 
hor l | 













For an illustrated description of how PERMOPIVOTS are made, 
ask for the new PERMOPIVOT booklet ... Free on request. 








(MEASUREMENTS CORPORATION wove. 80° 


STANDARD SIGNAL GENERATOR 















2 to 400 MEGACYCLES 


MODULATION: Amplitude modulation is contin- pasQuancy 
vously variable from 0 to 30%, indicated bya a ccupacy te 5% 
meter on the panel. An internal 400 or 1000 

cycde audio oscillator Is provided, Modulation OUTPUT VOLTAGE 
may also be applied from an external source. - a 
Pulse modulation may be applied to the oscillator 

from an external source through a special con- OUTPUT 
nector, Pulses of 1 microsecond can be obtained UMPEDANCE 

at higher carrier frequencies, —— 


MEASUREMENTS 


BOONTON 















CORPORATION 


NEW JERSEY 
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serving fuel oil. It consists of a baro- 
metric draft control plus a thermostat- 
ically activated sequencing unit to mod- 
ify action of the barometric control dur- 
ing control periods when the burner is 
not operating. When the room thermo- 
stat is satisfied, it shuts off the oil 
burner and activates the sequence con- 
trol which opens the barometric control 
after approx. 30 seconds. This gives 
time for the natural draft to clear 
heating plant of smoke, odor, and com- 
bustion gases; permits natural chimney 
draft to continue but causes it to by- 
pass heating plant. Thus, stored 
warmth continues to be delivered into 
home instead of going up the chimney. 
Maker reports average fuel saving of 
27.8%. Unit consisting of sequence 


draft control, 115/24-volt 60- cycle 


transformer and new standard baro- 
metric draft control complete with 
thimble. It may be used with any stand- 
ard burner controls.—Sampsel Time 
Control, Inc., Spring Valley, Iil. 


Please mention number ¢ when filling out card 
4 





Light-beam Wattmeter 


New light-beam wattmeter provides 
readings in the low-wattage, low-pow- 
er-factor ranges for frequencies of 25- 
8000 cycles. Wattmeter’s portable con- 
struction, high sensitivity, and low in- 
strument losses make it applicable in 
cases where conventional wattmeters 
and pivoted type dynamometers operate 
under definite limitations. Can be used 
as transfer standard from d-c. to a-c. 
current wattage for calibrating other 
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... With more than forty 


different types and sizes of 


MPB miniature 


ball bearings, 


down to 1/8” overall outside 
diameter-and many illustrations 


and actual installations. 


Welcome to old friends and new 
at Booth 101. Our engineers will 
be here to discuss your problems. 
Our ‘49 catalog with new minia- 
ture ball bearings will be first 
distributed at the show. Booth 


telephone BAring 2-0105. 
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| solving power, curvature of field, astig- 7 
| matism and distortion. — Bausch ‘fF 











wattmeters and in producti 
for such devices as small re: 
lays, Selsyns, fluorescent la: 
rescent lamp ballast, and 

measurements. Available in 
high-sensitivity model and 

model. Seale, approx. 11” | 
multi-range instrument usua 
ibrated for ldwer-current ci! 













1 wit 





150-volt potential circuit. Indicating 
element is built on the air-core elect). 
dynamic principle with a taut suspe 
ed air-dampened moving element, | 
beam of light, triple-reflected fro 
front-surface mirrors, produces a sha 
line image on translucent scale, he); 
provide high sensitivity and _ permit 
full-scale indication with only a 7 
gular deflection of moving 
Full-scale wattage is indicated at ) 
er factors as low as 0.08, full-scal 
dication obtained at ratings as low a 
2 watts for 120 volts operation.—Mer, 
& Instrument Div., General Elect 
Co., West Lynn 3, Mass. 


Please mention number g45 when f 





: A 
element 


Precision Camera for Testing 
Photographic Lenses 


New precision camera for testing e) 
act qualities of new lens formula 
maintains parallelism between fil! 





| plane and lens board to within 0.0005 


| “building-in” as integral part of clei 


A built-in microscope assists critical 
focusing. Negatives of photos taker 
with the camera may be quickly comf 
pared with test charts to measure re- 


Lomb Optical Co., Rochester, N.Y. 
Please mention number Q46 when filling o 3 





Voltage Stabilizers 2 

New “VR-6000” automatic voltageR 
stabilizers for precise a-c. line voltag: 
stabilization are said to have the fol: 
lowing features: Magnetic type—spac' 
and weight saving—designed {fi 


















ndicating 
» electro. 


Suspend 


ical equipment or for use as an ac- 
sory. Stabilizes fluctuating voltage | 


» within +0.5%. Excellent no-load to 
ll-load regulation. Stabilizes varying 
nput voltage within 1/20 second. 


yailable in standard catalog models | 


custom-engineered designs—termin- 
panel or with cord and plug.—Ray- 
neon Mfg. Co., Waltham, Mass. 


Please mention number g47 when filling out card 





Electrical Test Set 


New “Series 40” pocket-size wide- | 


nge circuit tester for use by service 


nicians, production inspectors, etc., | 


ment, A 


ed f) N 


$a shay 


le, he ns 
permits 


ai 


element i 


at pov 
scale 

S low a 
, Met 
Elect 


sting 
: 

sting ex 
ormulas 
en filn 
0.0005 
critical 
s taker 
ly com 
sure re- 
d, astig: 
usch ¢ 


ees 


voltage ie 


voltage 


of elec: 


Matter forming in solenoid and restrict- 


if %” to 1%” IPS. inclusive. A 


§ built into a Bakelite carrying case | 
m” X 6%” X 2%”, yet is said to | 
fer every advanced design feature | 


land full-bodied components regularly 


incorporated in maker’s larger multi- | 


mnge test sets. Unit affords 31 a-c. 
land d-c. ranges to 6,000 volts, 600 ma, 
70 db and 5 megohms.—Precision 
pparatus Co., Inc., 92-27 Horace 
arding Blvd., Elmhurst, L. I., N. Y. 


Please mention number g4g when filling out card 


| ome 
| 





Magnetic Gas Valve 


New “Type K-3H” hermetically-seal- | 


l magnetic gas valve is said to elim- 
ate possibility of gummy or foreign 


PET hedaman 


plunger operation. A diaphragm 
struction seals operator from fuel 
$ without interfering with valve op- 
ation. Valve closes automatically 
bon current failure. Valve opens and 
bses a gas fuel supply line in response 
room thermostats, limit controls or 
Mnilar devices on warm air furnaces, 
s-fired boilers, industrial furnaces, 
inversion burners, and most domestic 
ating appliances. Available in sizes 








INDISPENSABLE TO MANUFACTURERS ¢ 


... OF MORE THAN 50 TYPES OF PRODUCTS 


Su Vac 


<> VACUUM GAUGE 


(Pirani Type) 
For Accurate High 
Vacuum Measurement 


Shown No. 6 Gauge 


OUTSTANDING ADVANTAGES IMPORTANT TO YOU! 


1. Gives instantaneous and continuous 
reading. 

2. Range of 0 to 3000 microns. 

3. Indicates presence of water and 
other vapors. 

4. Indicates vacuum changes as they 
occur. 


5. Adaptable to any high 
pump or system. 


vacuum 


6. Easily placed at any 
vacuum system, 


point on 


These D. C. operated gauges require 
only one or two No. 6 dry cells and 
may be installed in rubber, sealed to 
hard or soft glass systems or coupled to ™% inch standard pipe 
connection. Write for more complete information, 


Cconninentat ELECTRIC CO. 


Geneva, Illinois 


102 











set) 


\T OUR BOOTH AND SEE 


VIS 


-versified) 
i trols \diversif e 
— Electric Control Mercy 
Controlled {remperatur 
Industrial Thermometers (no! 
rature Maximum ny re 
High Tempe 700° i nerery i 


eters (lor co 
ieelds for Utility C 


Microset and Rotostat (magnetic 
ted Instruments 

z 3 Het Chocolate Dispens® 

e 


duty) 
as weet Thermometers 


¢ Urn 


Automatically 


, istering The 

Maximum Oe High Current usw. ly 

+. Type Mercural Barometers. V.> imorine tyP 

Fortin lyP Vacuum Guages Mercury hin 
Absolute 5 Geog Full Scale Eac 

. a millimeter oo Relay Units 

of Electronic ao 6° C. in 1/100° (.01°) 


Exhibit 


1/10 inch 
Mercury Colum 


Several Types 
iy tial Thermom 
Philadelphia ow Many Others o* 


PHILADELPHIA THERMOMETER CO. 


6TH & CAYUGA STS. ° PHILADELPHIA 40, PA. 
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See I ELE VAC . the 





REG. U. S. PAT. OFF. 


American Instruments Fair 
Booths 536—538 
September 13th to 17th 


Convention Hall, Philadelphia 





Write for new bulletins on 
MR Televac—Range 0 
— 500 microns (Recording) 


S Televac—Range | 
—.001 microns (Recording) 


| Televac—Range 0 
—1000 microns 





: MODEL I 


.-.@ portable vacuum indicating 
gauge, with the well known 
Televac features. 

Range 0—1000 microns. 

Measures absolute pressure. 

Indicates continuously. 


Stable gauge—requires norecalibration. 











GEORGE E. FREDERICKS COMPANY 


BETHAYRES 
HIGH VACUUM TECHNICIANS 


hewraps are 
coming off! 


SEPT. 13-17 


Hold everything! It's Foxboro’s 
latest, hush-hush instrument devel- 
opment! Nothing like it! Be sure to 


see it in operation at... 


* 
BOOTH 535 


3rd Annual Instrument 
Conference and Exhibit 


THE NEATEST ENGINEERING 
““SCOOP'’ IN YEARS 
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PENNSYLVANIA 


CONSULTING ENGINEERS 











The Full-View 


ROTAMETER 


See this Meter 


at Booth 142, Instrument Exhibit, 
Philadelphia, Pa., September 13-17. 
You will be able to see for yourself 
the things that have made this 
meter “click” with instrument en- 
gineers everywhere. Write for Bul- 


letin 20 for full details. 


BROOKS ROTAMETER CO. 
Box A-5848 Lansdale, Pa. 








simple lever-type manual o; 
vice permits setting valve in 

tion in event of current fai 
same lever may be used to 
valve manually. Upon resun 
current an electric trip aut 
returns valve to normal cont) 
eral Controls Co., 801 Allen A 
dale 1, Calif. 


Please mention number 849 When f 


Electrometer 


New electrometer is said to 
rate exceptionally high  seisitiy 
stable zero, linear response, smal] inyy: 
capacity and high input re: 
Mounted in a portable metal 
unit contains all necessary | 
lead-in terminals, meter, amplifier g 
controls for measuring potential, 
rent or charge, or as a balance in 
tor. It also measures extremely sn 
currents, from 10-4 to 10°13 amp 
and may be applied to measurement o 
control grid secondary emission cy 
rents, residual gas ionization current 
and other low-current phenomena 
vacuum tubes. In measurement of \ 
high resistance, range may be extenk 
to 101% ohms using a_ high-potentis 
source and a standard shunt. Input 
sistance is greater than 10!+* ohms, ;: 
put capacitance is 8 mmf., and drif 
current is less than 10-!4* ampere. |; 
dicating instrument may be used s 
arately, at a resistance of 10,000 ohn 
per volt.—Central Scientific Co., 1° 
Irving Park Road, Chicago, Ill. 


Please mention number g§Q when filling 





Magnetic Proximity Switch 


New snap-action switch utilizes magi 


netic proximity principle, is especia 


designed for automatic-control service 


It contains an Alnico permanent mag 
net element whereby it can be actuate 
without physical contact. Housed in: 


simple metal canister, switch is avai’ 
able in a number of standard and cus 
tom-built mounting styles, with s-p.-d-1 
action adaptable to many uses. A ty} 
in a new line of fla 


ical use is 
switches for liquid level control ser 
ice: switch 


less-steel plate which serves as a pres 
sure barrier; 


New “Magneswitch” has 
2,000,000 operations on a 115-volt | 
ampere non-inductive load without fa 
ure. Rated to handle a-c. motors up ' 
% hp., it has been sed on hy 


pump motors under load for 30,(00 oF 


erations before failure —Magneswit¢ 


Inc., 4207 So. Western Blvd., Chica) 


9, Til. 


Please mention number g5] when filiing « 





is separated from fio! 
parts by a heavy non-magnetic stall 


float member is fitte’ 
with a magnetic stainless-steel elemet! 
located near pivot point and a differerh 
tial adjustment for varying hee ; 
withstoom 


tation 













Liquid-level Controller 


> sitivity 






























nal] Input 
€S1Stancs 
OuSIng 
battey eS 
lifier ar 
tial, cy 
re indica 
ely smalli/ble. This feature provides fail-safe 
* ampeveliiietion on line failure, or tube becom- 
‘ement offfimg inoperative, company states, there- 
sion curfiy protecting against overflow or un- 
currentdimmerfilling of process units. Out-contacts 
mena ifm the relay may be used to sound 
t of verfiMarm, light a signal, or shut process 
extendeifown. Changing from one type of ac- 
potentialagion to the other can be accomplished 
Input refay using only pliers and_ soldering 
ohms, infagon.—Dept. DC., R-S Products Corp., 
ind drif{["Wayne Junction, Philadelphia 44, Pa. 
pere, lr j Please mention number 852 when filling out card 
ised Sé 
0 ohm Flasher-type Timer 
wis J 
j New “No, 5400 Interrupter (Flash- 
ie) Timer” is for applications requir- 
hg current in pulses of constant and 
¥ 
vitch 
Zes mag 
speciall a 


service 





nt mag: 


actuatEiredetermined accuracy. Particularly 
sed in [ipplicable to electrical heating or cook- 
1S aVa"he circuits, in communications where 
and cUM@gnals of set length are to be repeated 
s-p-dt gularly, ete. Unit is 3” high, 2-5/16” 
_A an de, 2%” deep. Micro-switch rated 5 
of foiMimps. at 125 volts a.c. Motor drives 
ol ser'Riam at constant speed, and current is 
m floiffiied intermittently to controlled circuit 
ic sta") equal on and off periods. Range is 
4 prRrom 72 pulses per minute to 1 pulse 
is fitte very 2 minutes. — Haydon Mfg. Co., 
1 nc., Torrington, Conn. 

aiireren 


Ple » whe ing out car¢ 
ae ase mention number 853 hen filling out 1 
‘ithstoa 7 p 
volt 1 Field Intensity Meter 

out far New “Type WX-2A” portable field 
ie} ~* tensity meter—said to be the smalles* 
nae ad d lightest unit of this type yet 
Wy, Aaeveloped—weighs approx. 1214 Ibs. 
eswilRwith batteries) and is 12” < 814” X 
cd"ee2”. It provides direct readings, 
aking it unnecessary to make com- 
id Bgutations of any kind. Instrument con- 





ajpare 


Ra ae rar 


New model of “Leveltronic” relay 
» liquid level control is constructed 
that direct or reverse action is pos- 


FOR AN 
ANALOG 
COMPUTER 


MULTIPLE 






The Problem: To raise the function A to various powers up to A Space 
weight and driving torque to be held to a minimum; accuracy to be better 
than + .5%. 

The Solution: This Fairchild type 748 ganged precision linear potentiometer 
with output accuracy + .1%.* Torque is reduced to a minimal 5.5 ounce 
inches for the entire 10-gang assembly . . . wiper contacts are in permanent 
correct alignment on the windings . . . backlash is completely eliminated 
all by mounting the units directly on a single shaft without couplings 

*Isolating amplifiers between each consecutive cascaded 
voltage divider eliminate loading errors 
For complete data on these instruments, precision-engineered for over a 
million cycles of operation, address Dept. |, 88-06 Van Wyck Boulevard 
Jamaica 1, New York. 


SG CAMERA 


AND INSTRUMENT CORPORATION 





UEHLING INSTRUMENT CO. 
PATERSON 3, NEW JERSEY 


INSTRUMENTS FOR MEASURING 


PRESSURE-VACUUM-DRAFT 
DIFFERENTIAL PRESSURE 
BAROMETRIC PRESSURE 
ABSOLUTE PRESSURE 
TANK CONTENTS 
DEPTH & FLOW 


E ASURE SEND FOR 
yo" BULLETINS 






















































Visit us in Booth No. 409 at the 
1948 American Instrument Fair 
Philadelphia Convention Hall, Sept. 13-17 
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AC -60~ -400~ 
DATA TRANSMISSION SYSTEMS 


GENERATORS (Transmitters) 


MOTORS and DIFFERENTIALS 
(Mechanical Indication) 


CONTROL TRANSFORMERS 
(Electrical Indication) 





PRECISION BUILT 

UNSURPASSED ACCURACY 
RUGGED CONSTRUCTION 
SERVICE SPECIFICATIONS 


Complete Descriptive Literature on Request? 


FORD INSTRUMENT CO., INC. 


DIVISION OF THE SPERRY CORPORATION 


31-10 THOMSON AVENUE 
LONG ISLAND CITY 1, N. Y. 











FRACTIONAL H.P. 
SERVO MOTORS 


DEFLECTION COILS 


MECHANICAL 
PODIFFERENTIALS 


PINTEGRATORS 
PRESOLVERS 
PMULTIPLIERS 
PINTERMITTENTS 
PCOMPUTERS 

















ENGELHARD 





THERMOCOUPLES a 


’ 
| 


done WITH NO METAL 


— HAZARDS. The SCLERO- 
PLATINUM SCOPE has done it for the 


WIRE past 40 years. 


PLATINUM 
RHODIUM 


WIRE 


PROTECTION 
TUBES 


Bulletin 330-C 
iL 





In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 


tively inexpensive. 


Illustrated 
bulletins 
free 


The Shore Instrument 


CHARLES ENGELHARD, INC. & Mig. Co., Inc. 


900 PASSAIC AVENUE, 
EAST NEWARK, N. J. 





9025 Van Wyck Ave., Jamaica 2, N. Y. 
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tains built-in calibrating oscillator 4) 
has a range from 10 yzv./m. to 10 y.; 
in standard broadcast band (540 ; 
1600 ke.); is particularly usefy) ; 
rough terrain where field truck canny 
be driven. Unbalanced loop antenna j: 
integral part of cover. Unit employ; 
ordinary flashlight cells to supply fil. 
ment voltages, and a 6744-volt batter 
—Radio Corp. of America, Cama 
a 


Please mention number 854 when filling 





Two-stage Vacuum Pump 


New “Model 1397B Duo-Seal” vacy 
um pump has a capacity of 300 liter; 
per minute; produces vacuum of | 
microns; is said to be quiet in opera 
tion, free from backing oil and conve 
ient for changing oil. Unit is 26” lon 
141%” wide, 18%” high and weighs 22 
Ibs.—W. M. Welch Co., 1515 Sedgwi: 
St., Chicago 10, Ill. 


Please mention number 855 when filling out 





Ne 
meas’ 
le ad 


press 
mend 
retail 
tion, 
crews 
iciple 
from 
ings. 
ment. 
equip 
Pand | 
effect 
»8-thr 


_ leads 


heav 
ing ji 
of fi 


» perat 


+ 3 


cura 


Schan: 


of fi 


a Jack: 


Box 


Metering-type Lubricator Valve ; 


New “Grannan Lubricator”, is a luf 
bricator valve said to deliver a positiv® 
metered amount of oil or grease to eacifl 


heavy greases without alteration. It ! 
of through-flow type with no _ pocket 
tamination; is installed directly 1 


guns: will function either with ha’ 
operated guns or from a complete 


automatic system. Operating temper'® 


ture is from zero to 300°F.——Titef 
Inc., 730 Frelinghuysen Avenue, \*¢ 
ark 5, N, J. 


Please mention number 856 when filling o ard 





> 


— . fm Sept 
bearing in lubricating systems; dif ep 
penses all lubricants from light oil \§ 


234 ” 
Ibs., 
25 | 


: sy Ae Stroll 
or crevices; is completely enclosed ' eter, 
prevent leakage and possibility of ORM). ; 
: aes W 
the bearing; does not require specif 


ten 


: mod 


imur 
cove 


= turn 


tiong 
tras 
indiy 











Weight Indicator oe 


New “Model 500A” is designed for 
measuring 2perations in which tension 


joad does not exceed 75 tons nor com- WHAT is THE FIRST REQUISITE 
In Standard Electrical Moisture Testing? 









If you ask the Forest Products Laboratory, you will find .. . 





1. Lumber must be probed physically with pointed electrodes, so as 
to tap directly the level of average moisture. 






N 





. If electrodes merely contact the surface, and there is a drying 
gradient, the indicated percentage will ‘be below the actual content 
And the drier the surface, the more it insulates the wetter core 
and reduces the meter reading. 








3. And this is true of any surface contactor, whether used with a 
conductance or a capacitance meter. And so, if a tester has only 
one contactor, it should have points. 







When wood moisture is above equilibrium with the prevailing at- 
mosphere, there is a drying gradient. Moisture distribution is as 
pression load exceed 150 tons. Recom- important as average content. Our gauges may be equipped with 

nded for controlled setting of cement instantly interchangeable electrodes, both point and surface contactors 
om a bridging plugs fishing opera —the latter not only for testing thin veneer, but also for testing thick 
re ’ ’ x 


¢ . : é ner wood, in conjunction with the point contactor, to detect and determine 
tion, etc., by rig operators or servicc¢ moisture gradients rapidly without cutting the wood. Each gauge 


crews. Operates on null balance prin- serves all purposes. No other meters are so versatile and so accurate 


lator al 
) 10 Vv. ™ 

(540 + 
useful jy 
ck cannot 
ntenna jg 

















































































emp! ys . z ° 
4” _ wel Miane cub ints unicht’rent, VERY WIDE RANGES FROM BELOW 3% TO ABOVE 120% MOISTURE 
> say ings. Provides coarse and fine adjust- 
ments of instrument balance. Subs are IMMEDIATE SHIPMENT 
Fequipped with electrical strain gages . 
‘and compensated for internal pressure Tiieae cde Bat amen te 
Heffect. Standard sub is 2%” double-box testing moisture in other materials 
ump '8-thread round external upset unit. All 
‘leads on sub are fully protected by 2 
al” vacuf[eheavy, vuleanized rubber sleeve. Work- Kaydel Moisture Gauges 
300 literfing parts of instrument are within 2% 
m of (eof full-scale load. Maker claims tem- Suite 207-9, 126 Liberty Street 
in oper,[eeperature changes have no effect on ac- New York 6. N.Y. USA 
1 convenfagcuracy of readings and there are no ? i pres 
26” long |echanges in readings due to variations 
eighs 22 feof fluid pressure within sub.—Byron 
Sedqwicaadackson Co., Oil Tool Terminal Annex, 
*Box 2017, Los Angeles 54, Calif. 
ut Please mention number 57 when filling out card 
7" eters Solenoids RAWSON METERS| RESISTANCE 
is a lu ™ Two new “Ledex Rotary Solenoids” 
Sa “Bifare added to. maker’s line. Operating 
, positiv “ane a3 Pp : 
& tn ene principle was described in Instruments, THERMOMETER 





BULBS 


Wires sealed in Pyrex or 
quartz. Protected from 
corrosion, oxidation and 
vibration. Air spaces com- 







MULTIMETERS and REGULAR METERS pletely eliminated — high 
AC and DC , high accuracy, mul- 
— speed of response. 






2 microamperes to 1 ampere DC. 
2 milliamperes to 3 amperes AC. 


ELECTROSTATIC VOLTMETERS 





Ranges: up to 900°F. or 

































Ranges 150-v. to 35,000-v AC or DC. to 2200°F, 
Resistance exceeds million megohms. 
ae Can measure static electricity. mn 
— Sept. 1945, page 669. New “No. 7” is FLUXMETERS 
it ‘oll r 2%” in diameter, weighs less than 2% Laboratory and production measure- Write for 
et lbs., and produces a starting torque of ments = oe se magnetic Ccit- T t Standards 
sockell 25 pound-inches with a 45° rotary ee emperature Standards 
poe fmstroke. New “No. 8” is 3%” in diam- and for information on 
losed t , : WATTMETERS 
of co! eter, weighs slightly over 4 lbs., devel- High sensitivities, low power factors. resistance thermometer 
ly inte? @ starting torque of 50 pound-inch- New types soon to be announced. it intaes 
speci with a rotary stroke of 45°, thus has Special apparatus built to order bay 
h han en times more power than original Write for details and estimates * 





model. Both units are said to have max- 


ore, aseiconaned scrl-one [INSTRUMENT comPany | PAUL G. WEILLER 






nplete 
emperé 













" fle . 

9 turn spring, and other extras are op- 

yf tional. In quantity runs, however, ex- 112-b Potter St. siaciinteds Cambridge, Mass. 95 BROAD ST. NYC 4, NY 
-” tas may be custom-engineered to meet CHICAGO LOS ANGELES NEW YORK CITY 



















individual requirements, A choice of = 
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post of any car or truck, operates 


and may be operated at will 


motion 





SURVEY FOOTOMETER 


The MODERN METHOD for SPEEDY MEASUREMENT 
Records footage——capacity 100,000 feet. 
Furnished in three assemblies. 


TRANSMISSION MODEL, for installation on the steering 
through a dual 


adapter at the speedometer outlet on the transmission 
while 





the car is in 





PUSH MODEL, for 


short courses. Operates with a wheel, 


pedestrian use over 


as illustrated herein, has an adjustable, 
telescoping handle, and a convenient 
BRAKE which holds the wheel steady 
when operation has ceased. 


TRAILING MODEL, a quickly detachable 
unit operated with a fifth wheel (bi- 
cycle type) which may be attached to 
either the rear bumper or side running 
board. The temporarily 
mounts on steering post or car door. 


instrument 


These instruments can also be furnished in 
RODS, known as the RODOMETER, and in 
METERS AND KILOMETERS, which we call 
our METRIC SURVEY METER. 


iilustrated Literature Upon Request. 


SPEEDOMETER SERVICE CO. 


131 FELL ST., SAN FRANCISCO (2), CALIF. 








BIGGEST 


NEWS IN YEARS! 


AT THE FoxBoro 
BOOTH 535 


See this new 
unprecedented 
Instrument Development 


















%& MANY USES! 
te MANY ADVANTAGES! 
He EXTRAORDINARY FEATURES! 


Sept. 13-17 


3rd Annval Instrument 
Conference and Exhibit 


SEEING IS BELIEVING 








AMTHOR 


TENSILE STRENGTH 
TESTERS 


for 







PAPER 

CORDAGE 
RUBBER 

LEATHER 

WIRE 

FLAT MATERIALS 


PAPER FOLDING ENDURANCE TESTER 
BURSTING TESTER 
MICROMETERS (POCKET and DESK) 
PAPER BASIS WEIGHT SCALES 
CORDAGE SCALES 
ALUMINUM FOIL SCALES 
COMPUTING SCALES 
RUBBER ABRASION TESTER 


DEAD WEIGHT 
PRESSURE GAUGE TESTER 


TACHOMETERS 
INDICATING and RECORDING 


MERCURY COLUMN GAUGES 


AMTHOR 
TESTING INSTRUMENT CO. INC. 
48 Van Sinderen Ave., Brooklyn, N. Y. 
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wire sizes from #13 to #35 re) og 

d-c. operation from 6 to 550 vo Re 
tifiers can be supplied, as acc: ' 
for solenoid operation on a.c y 
Leland, Inc., 142 Webster St.. ; 
2, Ohio. 


Please mention numbe 


r 858 when fi 


Instrument Soldering Iron 


New 3.6 oz. soldering pencil 
to assure tightness and guarant:e , 
tact. Coolness is claimed for s), 
plastic handle because both a . 





sulator and cooling fins are used 
ceramic separator eliminates possibilit 
of short, according to manufactur 
and a spring-action rivet takes up e) 
pansion to keep positive contact 
heating unit. Element is 20 watt f 
use with 110-120 volt a.c. or d.c. Fou 
interchangeable tellurium tips: ‘ 
chisel, %” pencil, 5” chisel, and 
pyramid. Copper tip length beyo: 
heating coil is 5%” on %8%” tips and ' 
on %” tips. Both heat to 600° i 
Tool Co., Los Angeles 54, Calif. 


Please mention number 859 when filling out 





Comparator for Checking 
Heavy Work 
New “No. 130” heavy-duty type dia 


comparator is said to be especially us: 
ful for applications requiring checkin; 


~~ 





ee ee 


comparatively heavy parts, such 


large-diameter shafts, etc. Base is sol!’ 
1”-thick steel, with three-button su)- 
port to prevent rocking on bench. Soli 
steel 1%4”-diameter upright post is fx 
ed to base. Heavy, positive upright po! 
clamp has large-diameter lockin¢ 
screws. Steel 1”-diameter indicator ba! 
has its own clamp, allowing indicate! 
reach and adjustment to be made with- 
out changing post clamp’s vertica! ) 
sition. As a supplement to post adjust: 
ment, for close setting of indicato! 
































poin 
spec 
tach 
rang 
be 8 
size, 
16" 

furn 
» Ame 


head 
' cont 
‘ ods 1 
heat. 
start 
> quicl 
' Iron 


zB a.€.. | 
an a 
head 
all s 


f = 

















cock: 
ordit 
has ¢ 
ing 
the 
locks 
7 secti 















pointer on dial, there is available a 
special Vertical Adjustment which at- 
taches to back of indicator. Any size or 
range “Hundred Series” indicator can 
be supplied. Base is available in any 
size, such as 10” X 10”, 10” X 14’, 
fig” X 16”, ete. Upright post can be 
furnished in any desired height.—B. C. 
Ames Co., Waltham 54, Mass. 


Please mention number B60 when filling out card 





Instrument Soldering Iron 


New “Soldetron” featherweight sol- 
dering iron weighs 3 oz., has following 
*new features: Interchangeable tip- 


a 






en — ee 


2 


heads; no cleaning or filing; fingertip 


control permitting long soldering peri- 
ods without fatigue; low current drain; 
heats up within 20 seconds from a cold 
start; cools upon release of button; 
quickly reheats when button is pressed. 
Iron comes ready for attachment and 
operation on 110-volt a.c. through trans- 











/former supplied with iron or 6-8 volt 
ac. or d.c. without transformer (from 


7 an automobile battery). Choice of 3 tip- 


heads—long, stubby, or medium. Over- 
all size 9%” XK 15/16”. — Transvision, 
Ine., New Rochelle, N. Y. 


Please mention number 861 when filling out card 





Stopcock Adapter 
New “Hamilton Stopcock Adapter” 


\is said to eliminate “high additional 


expenditure for special pressure stop- 





# sections are brought together. A cup 








cocks.” It is designed for use with any 
ordinary glass stopcock. This adapter 
has a split combination screw and bush- 
ing which fits over groove at end of 
the stopcock plug. An inner ridge 
locks into groove of plug when the two 








Oo<z2mum 
“YFun—-Z>r>ITOMmMZ 


60 cycles per second 


varying envelope. 


BOX |-F 


Research 








Dynamic performance measurements of automatic control systems and servos 
are greatly simplified by use of the direct reading SERVO ANALYZER 


® Determines frequency response and transfer function from 1 to 
© Furnishes direct reading of both phase and amplitude 


® Eliminates lengthy computations and graphical analyses 


® Offers convenient source of 400 cycle signal with sinusoidally 


SERVO ANALYZER Type 2...... $185—immediate delivery 
Write for Bulletin SA-15 d 
xt RELE,, 
Ore 4; 
eis 7, ¢. 
% \ a 


77 ) 
ENGINEERING CORPORATION 


RICHMOND, VA. 


Aeronautical Instrumentation 


QO-a>ZOnC> 
-O7 3a ZO0O0 


Production 














High precision OPTICAL PARTS 
for Research, Development 
or Production. 

+ 
PARABOLIC or SPHERICAL 
Mirrors. 

* 

LENSES, PRISMS or related 
components for your 
visual, photographic 
or electronic 
requirements. 

* 

Natural or Synthetic 
CRYSTAL OPTICS. 

6 
Complete optical 
INSTRUMENTS. 

e 
Vacuum Coating of 
Optical Parts. 


John Unertl Optical Co. 


8551-3555 East Street 
Pittsburgh 14, Penna. 




























for free “Check Sheet’’ 


4FH. Delivers t'% 
volts for popular indus- 
trial applications. 
BURGESS Engineering Service Free 
lurgess Services—Design, Engineering, Production—are 
at your disposal to provide the battery you need! Send 
to outline your requirements! 





See WHY at 


the “Instruments 


Show” 


Drop in at the Burgess 
Booth 


when you visit the 
Instruments Show 
this year! See the 
complete Burgess 
quality line of dry 
batteries. Discuss 
new problems, new 
developments with 
our qualified staff! 
Remember, see 
Burgess, Booth No. 
229, September 13- 
17, Convention 


Hall, Philadelphia. 


BURGESS 


GATTERY COMPANY. FREEPORT, ILLINOIS 
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Now You Can Test Viscosity 
as easily as 


Temperature or Density 


by using a 


BROOKFIELD 
VISCOMETER 


EXTREMELY 
RAPID 


RELIABLY 
ACCURATE 


COMPLETELY 


PORTABLE e 
In just 30 seconds anyone can test viscosity with the 
Brookfield Viscometer -~ no special skills or technical 
training needed. Readings can be taken in lab or plant 
with equal ease, as instrument is portable and needs 
only connection to an electrical outlet, Now you can 
match laboratory standards in the plant and be sure 


of uniform results 


238 Porter Street, Stoughton, Mass. 





Send for our new 8-page 
illustrated Bulletin which 
gives full information on 
the instrument and _ its 
applications. 













































Thermocouple 
CONNECTOR 
PANELS 


MODEL 4000 ~ for ~o// 
type mdwoter or record 
or Mes Henible orm 
odyeteble te ery ongle 
without wre of teols 


For Instantly and Accurately 
Checking the Temperature of all 
Nonferrous Molten Metals 


“METALAST” SPEEDY 
tips ere made of « special heat-resisting alloy 
which will give SPEED plus DURABILITY plus 
ACCURACY 


METALAST SPEEDY JUNIOR—'/,” pipe size, 
for quick response—thermocouples are made 
of 16 gauge wire, 





Made in various combinations 
of jacks and plugs, provide a 
quick and flexible method for 
easily connecting greups of 
thermocouples to pyrometers. 
Ideal for Pilot Plant use. Posi- 
tive spring Jacks and Plugs 
made of standard thermocouple 
materials. 


Write for complete information. 


ermno ELECTRIC CO. 


METALAST SPEEDY STANDARD—!/," pipe 
size, heavy duty—thermocouples are made of 
8 or |! geuge wire 


Tubes may be straight, as well as 45 or 90 
degree angles 








| REPRESENTATIVES WANTED 


~ For further informetion—erite to 


ELEMATIC EQUIPMENT CORPORATION 


1150 W. MARQUETTE ROAD CHICAGO 21, ILLINOIS 





fe FAIR LAWN. N.J. 
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with a hole in its base fits o 
bination screw bushing, lock 
parts of bushing securely in th: 

A spring fits over screw and 
against cup, insuring that 
tight against shell of stopcock. 4 
taining nut allows pressure ap) i 
spring to be varied.—Emil Gre 
161 Sixth Ave., New York, N. 

ym number 862 when fi 


Please menti 





Solderless “Plug-in” Terminal; 

New “Shur-Plug” solderles 
type terminal for 16-14 wire s 
vides convenient method of 





or replacing connections on leads ; 
electrical instruments, etc. Applicati 
to wire is accomplished in seconds | 
means of an “AMP” hand tool, pnev- 
matic hand tool, or by foot or power 
Product 


presses. — Aircraft-Marine 
Inc., 1568 N. 4th St., Harrisburg, P; 
Please mention number 863 when filling out 





Experimental 

Work and 
Small Production Runs 

... Our Specialty 

We have the skilled craftsmen, the equipment 

and the capacity to help you break production 

“bottlenecks,” or solve other problems in manu- 


facturing instruments, parts or similar precision 
work. 


Our experience covers manufacturing optical 
nautical, radar, astronomical, engineering, instru- 
ments, parts, etc., for various companies 


Let Us Help You! 


In strict confidence, write for information or 
send data on your requirements. 


He 
CARL HEINRICH 
COMPANY 


BOSTON 15, MASS. 






BEACON STREET 


mple 

















Ir 
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Teduct’ 


W Sf 


meed 


aft 
brque 


motors 


Palo 


lew } 


® Please 


rma 


Rave : 


ames 
bider 
ates 
g ac 
1, 8. 

Pleas 





















Industrial and Laboratory 

5 cline Stirrers 

Three new laboratory stirrers, in 
brect- and gear-drive types, feature 
mplete speed control and stainless- 
































ninals 








ee] mounting rods which permit them 
t be used on any standard laboratory 
mpport: “Model 7605E” has a 1/12-hp. 
motor for heavier stirring applications 
ind many semi-industrial jobs. Table- 
pp speed control rheostat, 0 to 5000 
mm. 5/16” chuck. “Model 7605D” di- 
fect-drive medium-powered stirrer for 
sntinuous duty in general laboratory 
work, features a double housing offer- 
bg extra fume protection. 1/50-hp. 
otor; rheostat speed control 0 to 10,- 
}0 rpm. %” chuck. “Model 7609C” is 
baviest gear-drive stirrer of line, with 
eduction gears giving high torque at 
lbw speeds. 1/18-hp. motor has high- 
peed shaft to 5000 rpm., low-speed 
aft to 833 rpm, with a maximum 
brque of 3.0 in.-lbs. 5/16” chuck. All 
Motors operate on 110 volts a.c. or d.c. 
™@Palo-Myers, Inc., 81-83 Reade St., 
mew York 7, N. Y. 


Please mention number 864 when filling out card 


ads IY 
licatioy 
mds by 
» pneu. 
| power 
‘oducts, 
rg, Pa, 





Non-liquid-core Solder 


New “Divco Acid Core Solder” con- 
ins heavy, cream-like flux that re- 
ains non-fluid and will not run out at 












LIQUID FLUX CORE 6 






DIVCO SEMI-SOLID FLUX CORE 


lmormal temperatures. Flux does not 
ave a void that wastes solder and con- 
bmes time. When heat is applied, new 
ider flows freely, spreads and pene- 
Mates quickly, producing effective flux- 
g action. — Division Lead Co., Dept. 
BI, 836 W. Kinzie St., Chicago 22, Ill. 


Please mention number 865 when fiiling out card 





Instrument Conference 


and Exhibit 
Program on Pages 699-708 





So — 














Come to the 


Third National 
INSTRUMENT 
CONFERENCE 
and EXHIBIT. 


Convention Hall 
Philadelphia 
Sept. 13-17 incl. 


HEAR 


39 excellent technical 
papers on research and engji- 
neering in new phases of In- 
strumentation. 


12 educational lectures 
on electrical and industrial 
instruments. 


SEE 

175 exhibits of instru- 
ments, radio components, 
parts, control valves, sound 
systems, transmitters, acces- 
sories, etc. 

etc. 
etc. 





PROGRAM APPEARS 
ON PAGES 699-708 
OF THIS MAGAZINE 











NO REGISTRATION FEE 
FOR EXHIBITS 


Small fees for technical sessions 








General Public Not Admitted 


The 
Instrument 
Society 
of America 








NATIONAL HEADQUARTERS 
1117 WOLFENDALE STREET 
PITTSBURGH 12, PENNA. 








A New V-O-M 


“MODEL S00” 





SENSITIVITY 
20000 ohms ‘volt AC-DC 


RANGES 


AC-DC Volts: 
0-3/15/150/300/750 
1500/7500 

DC Current: 

0-150 UA/1.5 MA/30 
MA/1.5 A/I5A 
OHMS: 0-5000 /50,000 /50,000,000 


DB: —10/0 


FEATURES: Highest sensitivity— 
Damped movement—Accurate— 
Rugged—Portable— 

Long mirrored scale—with 

added center zero range. 
Complete with High Voltage test 
leads. 

Housed in handsome hardwood 
case. 


|-73 in 7 ranges 


Measure from a low of 10 microam- 
peres to a high of 15 amperes— 
from .2 volts to 7500 volts—from 
1 ohm to 50 million—from minus 


10 to plus 73 DB. 


So accurate it is used in the Labora- 
tory. So rugged it withstands port- 
able field use. Write for Catalog 
4423 or see your jobber. 


See us in Booth 515, 
Convention Hall, Philadelphia, Pa., 
September 13-17, 1948 


ROLLER-SMITH 


BETHLEHEM, PA. 





ELECTRICAL INDICATING INSTRUMENTS 
AIRCRAFT INSTRUMENTS © SWITCHGEAR 
AIR & OIL CIRCUIT BREAKERS ® ROTARY 
SWITCHES ® RELAYS ® PRECISION BALANCES 
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PRECISION INSTRUMENTS 


Cole Precision instruments have been manufactured 
since 1930 and are recognized for their accuracy 


and dependability. 


The following are 
some of the many 
instruments and 
accessories offered 


PYROMETER 
in the Cole line. Fe 


Portable and 
Mounted 


PYROMETERS 


for temperatures 
of surfaces, 
molten non- 
ferrous metals, 
engine exhaust, 
ovens, furnaces, 
etc. 


MOUNTED 
PYROMETER 


ELECTRICAL 
INSTRUMENTS 


Panel and 
switchboard types 


FLEXIBLE 
DIESEL ENGINE 
PYROMETER 


TEST 
INSTRUMENTS 


SHUNTS 


SELECTOR 
SWITCHES 


TRANSFORMERS 


INDUSTRIAL 
ANALYZERS 


MEGOHMMETERS 
ROTARY 
TAP SWITCHES 


PHASE SEQUENCE 
INDICATORS 


GALVANOMETERS 


INSULATION TESTERS 


ELECTRICAL SYSTEM 
TESTERS 


These and other Cole in- 
struments will be shown at 
booth 532, Instrument 
Show, Philadelphia, Sept. 
13-17. 


If you are unable to attend 
the show, write for descrip- 
tive catalog. 
ELECTRICAL SYSTEM TESTER 


COLE INSTRUMENT CO. 


1320 So. Grand Ave., Los Angeles 15, Calif. 








MINIATURE | 
BALL BEARINGS 


Unretouched photograph of some bearings 
in the Extra Light Series in actual size 


The Extra Light Series combines J/arge 
shaft sizes with small outside diam. 
eters, a most unusual and highly desirable 
feature in radial miniature ball bearing; 
with ball retainers. 


In addition to the ten sizes of the Extra 
Light Series, there are about 200 other 
types and sizes of R.M.B. Miniature Ba 
Bearings, as for instance magneto (separ. 
able), angular contact, pivot types (down 
to 0.041” O.D.), and four radial series 


without inner race. 


fo] Widest selection at reasonable prices 
and prompt deliveries. 


Jo] Ask for Catalog and Technical Data. 


TYPICAL 
SERIES 
SHOWN 
ABOVE 


LANDIS & GYR INC. 


1O4-FICTE AVE., NEW YORK 11.4.7 





SIMCO - PRECISION for laboratory and industry 


Sidward Model 3-A 











a Ph . — 


Engineered to Meet the Most Exacting Requirements 





* Resistances can be read as low as 1/1000 of an ohm and é 
high as 2 ohms on a linear scale calibrated directly " 


milliohms. 


* Readings simplified by evenly divided scale of 100 equi 


divisions and two overlapping ranges 0-200 and 0-2000 mil 
ohms full scale deflection. 

* The lead resistance problem is eliminated. 

* A breaker relay protects meter from damage. 

* Housed in a portable, rugged, hardwood case, 99, * 
x 4/,", 

A SIMPLE, ACCURATE and DEPENDABLE INSTRUMEN! 

Write for additional information 


SIDWARD MFG. CO., INC. 


Manufacturer of Industrial and Laboratory Instrumeni: 
126 LIBERTY STREET 


NEW YORK ¢, N. FI 
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PRESSURE PATTERNS GUIDE 
In Reducing Fuel and Repair Costs c A S 
yncro-Marker [Peak raessune 


essuregraph MEASUREMENT 









™~ 

































veals basic facts 








retofore unknown! . 
plves many prob- : 
s by reproducing : 
ead » oscillograph screen : 
im b, accurate picture of : 
splosion of pressure . a 
| large mriations related to a) i | 
7 diam mee of tiene, amgu- Know your pressure variations and H > 
lesirable J pone raglan you know how to increase engine, Hy } 
. ead ce - , se 
bearings > crank shaft, pump or pressure line efficiency. : és 
rburetor and ex- : >, | ey. 
ions, etc. © 
he Extra ust actions, mn C 
0 other ickly pays for e a » Cnr | 
if in operation an 
ure B s . 
: intenance savings. W a 





(separ. Now used by leading 
5 (down gine, aircraft and 
| series Pijcomobile manufac- 
mrers, oil companies, 
pmical plants and 


neries, military and % A N A R F X 
ay tc. 
1 val ordnance, ¢ Angular Sync 


Whatever your special problems consultation Instantly checks percentage of COs in your 
with our engineers is cordially invited. . : 















prices 





Pressuregraph Syncro-Marker Oscillograph 


lata. 


combustion gases to improve furnace per- 


@ Send. today for this free booklet illustrating many formance, cut fuel costs. 
typical Pressuregraph applications. . . . 
Constantly checks readings of atmosphere, 


Electro Products Laboratories composition to measure its quality and fur- 
549 W. RANDOLPH ST., CHICAGO 6, ILL. nace purging 
Lae S° 
a a oe Determines accurately the specific gravity 
of manufactured, natural or L.P. gases, for 
their measurement and distribution. 





A 
Basically 


ay 


Ranarcx 


, 14 and 20 position MOLDED rotary switches, fully enclosed. More 
mn the New Look in Selector Switches, the MS Series brings to the 
tru and testing equipment field these design features: 








ay 


~~ a 
hk | 





1, All moving parts enclosed — free from dust, grit, and 
corrosion troubles. 





nents 4 2. Positive indexing — fiat shaft; precision-molded contac? slots; 





rigid alignment through 3-post deck susp 3 sharp det Write for literature or see us at booth #547, 

and a at Thi ‘ational Conventi ch A. 

m a tt NES Sine. — 02 or 90 positions te the came specs x at Phird N ational ¢ onvention of om A, 
rectly le ally required for 12 positions. Often eliminates need for other Convention Hall, I hiladelphia, Pa. 


switches or extra decks. Popular for television accessories. 


4, Eliminates jumper — wire soldering—any consecutive con- 
tacts may be left connected on quantity orders, saving valu- 
able assembly time. See first deck in illustration. ’ 


5. Built to last — molded of CFG material; all current carrying 


parts heavily silver plated (200 hr. salt spray), double-grip ivisi 
contacts; simplified spring construction, designed for specifica- Instrument Division 


tions calling for 25,000 operating cycles. THE PERMUTIT COMPANY 


switches, in 1—6 decks, shorting and non-shorting are inter- 


° aa, a aed pamensed Canats types §8-58 and 96-20, 330 West 42 St., New York 18, N. Y. 


in |. 4=B-T INSTRUMENTS, INC. iit 


6, Ne 443 Chapel Street, New Haven 8, Conn. sales territories still open. 
SEE IT AT PHILADELPHIA — BOOTH 204 e 


OO equi 
100 mill 







‘ x | 










UMENI 
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WHY BUY 
3 UNITS 


when 


| TWIN SEAL UNIT 
WILL SERVE 3 WAYS 


10,000 psi—no leakage or seepage 





1 PORTABLE PRESSURE TESTING 
Weight, filled with oil, 8Y2 Ibs. 


2 BENCH WORK WITH TEST GAGE 
mounted on aluminum drip pan 


a an 


3 DEAD WEIGHT TESTING 
shown with dead weight attach- 
ment mounted on unit. 
Write for Bulletin 


MANSFIELD & GREEN 


1051 Powe Avenue CLEVELAND 14 ) 
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INSTRUMENT 


ON THE 


WASHINGTON, D. C.—According 
to Technical Report 1213 of the Nation- 
al Bureau of Standards, a new type of 
electromagnetic clutch, having exten- 
sive applications and many unique fea- 
tures, has been developed by Jacob 
Rabinow, Chief of the Bureau’s Ord- 
nance Mechanics Section. The develop- 
ment of this clutch, which is based on 
tabinow’s discovery that frictional 
forces between solid surfaces and cer- 
tain types of fluid media can be con- 
trolled by application of magnetic 
fields, was part of the work on the me- 
chanical aspects of the high-speed elec- 
tronic digital computers being built at 
the Bureau for the Office of the Chief 
of Ordnance, Department of the Army. 

Characterized by ease of control, 
high efficiency, smooth operation, long 
life, and simplicity of construction, the 
new magnetic fluid clutch is particular- 
ly suitable to applications in servo- 
mechanisms, automatic machinery and 
many other fields where ease of control 
and constancy of characteristics are im- 
portant. Mr. Rabinow has assigned all 
patent rights for the clutch to the 
U. S. Government. 

PRINCIPLE OF NEW CLUTCH 

The magnetic fluid clutch operates 
on the following basic principle: When 
the space between two parallel magnet- 
ic surfaces is filled with finely-divided 
magnetic particles and a magnetic field 
is established between the two plates, 
the magnetic particles bind the plates 
together against movement parallel to 
their surfaces. The magnetic particles 
may be finely divided iron which, for 
most applications, is mixed with a 
liquid, such as oil, to prevent packing 
and to afford smoother operation of the 
clutch. When a portion of this mixture 
is acted on by a magnetic field, and the 
mixture seemingly “solidifies’—an ef- 
fect readily demonstrated by lowering 
a small permanent magnet into a beaker 
of the iron-oil mixture. As the magnet- 
ic field can be produced by an electric 
current, a simple means is thus obtain- 
ed for the control of the binding force 
over a very wide range. 

ADVANTAGES 


Preliminary results at the NBS indi- 
cate that the electromagnetic fluid 
clutch has numerous advantages over 
many other existing types. Its action 
and its control are both “smooth.” Its 
action is smooth because all contacting 


Magnetic Fluid Clutch to Improve 


Servomechanism Performance 





MARCH 


surfaces, both of the plates and of ; 
iron powder, are coated by a lubri 
It is easy to control and requires y, 


small amounts of electrical power, |; 


control is extremely smooth from 
minimum, which is determined by { 
viscous drag of the oil, to the ma 
mum, which is controlled by the yn 
netic saturation of the iron, I) 
electromagnetic clutches, torqu 
lows a square law, being proport 
to the square of the electric current: 
in the new clutch the torque is p) 
tional to the control current over a \ 
range of torque values. Hence, ; 
clutch is particularly suitable to s 
mechanism applications where linearit 
and good control down to zero cu 
are of prime importance. 

Another unusual and desirabl 
ture found in some forms of the n 
netic fluid clutch is that the valu 
static friction does not differ appr 
ably from the value of kinetic frict 


hence no discontinuities in torque exis 
at the instant of initiation of slip. Thi 


feature is one of the principal reas 
for smoothness of the clutch 
since chattering in an ordinary 


friction clutch is mainly due to the dif 


ference between static and kinetic f 
tion. 


Because it has no axially 


driven member which do not 


relative position, except in rotation. A: 


slipping occurs only between fine i 
particles and between the iron partici 
and smooth face surfaces of the clute 
and as all the surfaces are lubricat 
wear is practically non-existent. Mor 
over, if any of the surfaces are wo! 
off, the iron dust thus generated sim 
adds to the iron powder already in t! 
oil mixture. The gaps, as normally en 
ployed, are fairly large; therefore, su 
wear will have negligible effect. In t! 
clutches tested at the Bureau, 
has been noted, but because extensi 
life tests have not yet been run, it 
not possible to rule out wear 
pletely. 


OTHER TORQUE COUPLINGS 


There are numerous types of 2 
chanical and electromechanical cou 
ling in existence, but only coupling ( 
vices employed for continuous cont! 
of torque need be considered here. ‘ 
the controllable-torque devices, wh 
slippage is employed to dissipate 4! 


no wea 


































































actions 


Moving 
parts, the clutch is easy to build, con. 

sisting essentially of a driving and 
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desired portion of the power, the four 
most commonly-used types are the me- 
chanical dry friction type, the fluid 
coupling type, the electromagnetic, and 
the electrostatic clutch. 

(1) The mechanical dry friction clutch 
is the best-known. In general, such clutches 
are not suitable where continuous slippage 
is desired, in servomechanisms, Rapid 
wear, difficulties with heat dissipation, and 
non-uniformity of results, are the principal 
deficiencies, 

(2) For services where smooth slippage 
is important, the fluid-coupling type is su- 
perior. As used in automobiles and in some 
systems, it is not really a friction 
clutch but comprises a centrifugal pump so 
coupled to a turbine that changes in torque 
can be obtained by changing the speed 
relation between the two main members. 
This type is extremely difficult to control 
with external means, particularly when high 
speed of control is desired. Furthermore, 
such devices cannot be locked completely, 
so that some loss of energy (and consequent 
angular error) must occur. 

(3) Electromagnetic clutches are simply 
devices wherein the driving member con- 
tains one portion of the magnetic circuit, 
while the driven member contains iron 
which completes the magnetic circuit. The 
frictional forces can be transmitted directly 
through the fron faces or through special 
frictional materials, These clutches are ex- 
tremely rapid in operation, relatively simple 
and easily controllable, but suffer from the 
difficulties of heat dissipation, wear, and 
lack of smoothness—effects common to all 
dry friction couplings. 

(4) The electrostatic clutch, seldom used 
except for extremely high-speed operation, 
employs electrostatic attraction between 
very-closely-spaced surfaces to achieve the 
same result accomplished by use of the 
magnetic fleld in the magnetic clutch, The 
remarks on wear applicable to other dry 
clutches also hold here, The clutch, general- 
ly used in small sizes, requires high volt- 
ages, but can be operated with very low 
control power at extremely high speeds. In 
another type of electrostatic mechanical 
coupling, patented by Willis M. Winslow, 
particles of dielectric material are suspenu- 
ed in an insulating fluid contained between 
metallic plates. This clutch requires the ap- 
plication of high voltages and the use of 
close spacing between the elements. 


as 


servo 


DESIGN POSSIBILITIES 
Before describing magnetic clutches 
built and tested at the Bureau, it may 
be well to generalize on the design of 
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Fig.S Fig. 

Figs. 1 to 6. Cross-sectional drawings 
of magnetic clutches showing various 
designs for such couplings. 


such couplings, Fig. 1 shows the gen- 
eral arrangement of an electromagnetic 
clutch where both the driven and the 
driving members are represented as a 
single unit. Figs. 2, 3 and 4 show three 
alternate methods of dividing the mag- 
netic structure into two parts for the 
transmission of power. Fig. 2 is the 
configuration most generally employed 
in dry magnetic couplings, while Figs. 
3 and 4 show alternate arrangements 
particularly suitable for the use of 
magnetic powder and oil instead of dry 
friction. Figs. 5 and 6 are other ar- 
rangements where the magnetic struc- 
ture is cut at more than two places so 
that parallel plate operations may be 
obtained in order to increase the area 
of action. While all figures show a sin- 
gle coil, it is obvious that separate 
coils, spaced like the poles of an electro- 
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dynamic machine, may be e: 
The single coil is favored be 
its simplicity of construction 
cellent magnetic efficiency. Ma: 
forms of magnetic circuits can |» 
ployed, depending on the m. te 
used, results desired, cost, az 
factors. 

The design principles of th: may. 
netic circuit of the clutch are no diffe. 
ent from those used in all other clecty,. 
magnetic machinery, with the )\ogsi}), 
exception that the value of the perme. 
ability of a suitable mixture of 
carbonyl iron and oil is approximat, 
eight times that of air. A permeabili 
of 8 implies that an iron powder ga 
of, say, 0.08” has the same reluctang 
as an air gap of 0.01”. This increas 
permeability of the gap greatly sin. 
plifies the design and constructio: 
practical electromagnetic couplings 
the type described. The permeabilit 
was measured by means of toroida 
coils wound around lucite rings ¢ 
taining a known quantity of the mag 
netic mixture. Higher permeabilities 
can be obtained by using less oil, larg: 
particles, or aggregates of large and 
small particles, but it is doubtful that 
very much better values than those 1 
ported can be obtained with carbon 
E powder mixtures. 

A consideration in the choice of ga 
dimensions is the viscous drag wher 
the magnet is de-energized. In mai 
cases it must be minimized; in an over- 
load clutch it may be of no importance 

The magnetic clutches thus far built 
at the NBS are of simple form, wit! 
plate spacing fixed, producing appreci- 
able viscous drag at high speeds whe 
the clutch is de-energized. For one of 
the Bureau experimental clutches 
(Figs. 7 and 8), the drag is approxi- 
mately 1.0 lb.-in. at 1000 rpm. and 
varies linearly with speed. This drag 
may be minimized in several ways, 
such as using a thinner mixture of 
iron and oil, using lighter oil, increas- 
ing the spacing between the plates, and, 


iS¢ 


Figs. 7 and 8. First NBS test model of practical magnetic fluid clutch, invented by Jacob 
Rabinow and assigned to the government for the use of all industry. The principle employed by 
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this clutch offers advantages of importance in servomechanisms. 
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of course, driving the clutch at lower 
speeds. Mechanical devices which 
change plate spacing automatically 
when the clutch is demagnetized can 
be employed, and the number of other 
expedients is unlimited. Normally this 
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EXPANSION 
CHAMBER 


viscous drag is a small fraction of the 
clutch torque, and the heat generated 
can be readily dissipated. In automobile 
applications, the low idling speed of 
gasoline engines is advantageous. 

The use of gaps in parallel, or single 
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POLE PIECE 


Fig. 9. Showing how a magnetic fluid clutch can be expanded to have any de- 
sired number of alternate driver and driven plates. This multiple-disk clutch is 


very compact. 
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gaps of large area, entai 
amounts of iron and _ smal] 
losses, whereas gaps in serie 
the amount of iron but requir 
excitation to overcome the tota 
ant gap length. Which method 
erable depends upon size, wei; 
availability of electric power, « 
tiple-plate clutches can be des 
that the sets of plates are e 
series or in parallel. The clutc! 
in Fig. 9 uses the series gap a 
ment, is very compact, but he: 
pation presents special problen 
ticularly if the clutch is to be u 
tinuously in a constantly-slipping 
dition. Air or liquid cooling ca 
course, be provided in any know 
ner, 
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Where low inertia is required i 
driven member, as in high-speed serv». 
mechanism work, it is desirable to mak, 
the exciting coil and magnetic ; 
part of the driving member insofar a; 
possible. Only a very thin (low-inertia) 
member is then needed to pick up t 
torque in clutches such as show) 
Figs. 6 and 10. The thin driven plat 












































Figs. 10 and 11. Where low inertia is required in the driven member, as in high-speed servo 
work, it is desirable to make the exciting coil and magnetic iron a part of the driving member 
insofar as possible. The drawing shows a very thin driven member. This clutch, only 6” in diam- 


eter and 6!//,” long, transmits 40 horsepower at 3000 rpm. 
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Fig. 12. Magnetic lock (consisting of 
a permanent magnet ring flanked by two 
iron washers) to prevent iron particles 
getting into the ball bearings. 
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‘O' RING 


Fig. 13. Clutch with electrical wind- 
ing on outside of the friction surfaces; 
an advantage where seals present diffi- 
culties, particularly with thin shafts. 
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2 3 4. 
Current— 0 C Amperes 
Fig. 14. Torque vs. current curve for 


the 6” O.D. clutch shown in Figs. 10 
and 11. 
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etic material so as not to introduce 
ny unnecessary reluctance into the 
ap, may be made of various non-mag- 
etic materials as well. It was found 
hat plates made of such materials, 
‘hen introduced into the magnetic 
aps, experienced torque because of the 
ttraction of iron particles from op- 
site sides of the plates. It has been 
und that mesh or plates with perfor- 
tions experience torques comparable 
» those obtained with iron plates. This 
fect is important because, when a thin 
on plate is used, there is the possibil- 
y that mechanical eccentricities may 
> exaggerated by the magnetic pull 
and the plate deformed sufficiently to 
Bontact one or the other of the magnet- 
; surfaces. This type of unbalance of 
pagnetic pulls is well-known to the de- 
Seners of rotating electrical machinery. 
The thin lip shown at the edge of the 
driven member of the clutch in Fig. 10 
was built to stiffen the cylinder. By 
Hsing non-magnetic materials this dif- 
iculty is obviated. 
' Another problem is that of sealing 
the oil-iron mixture. Good results have 
been obtained by using rubber “O” 
Hings at the shaft bearing. No doubt 
Other types of packing can be employed 
muccessfully. If there is danger of the 
iron particles getting into ball bear- 
ings, it may be desirable to add a mag- 
etic lock beyond the oil seal: the iron- 
freed oil that passes beyond this point 
ould have no harmful effect on the 
earings. One form of magnetic lock 
shown in Fig, 12. 
Generally speaking, it appears advis- 
ble to place the electrical winding in- 
®ide the clutch. There may, however, be 
Mimes when seals present difficulties, 
Marticularly in the case of very thin 
hafts. Then the coils may be placed on 
he outside of the friction surfaces. 
ch a design is shown in Fig. 13. 
" It is possible also to make the ener- 
zing coil completely separate from 
e clutch, so that the coil is not re- 
jlved but transmits the magnetomo- 
ye force to the working faces through 
ort air gaps. This means some loss 
electrical efficiency but it may be 
itable for small sizes, where power 
demands are low. 
k When an electromagnetic fluid clutch 
is used as a brake, slip rings are not 
Mecessary. 


























EXPERIMENTAL RESULTS 
} Various experiments were performed 
th the flat-plate clutch (Figs. 7 and 
, the magnetic components of which 
e made of 47% nickel steel. The in- 
r driving plate is a disk 0.062” thick 
3” in diameter and the iron-oil gap 
| each side of the disk is 0.062”. The 
il consists of approximately 200 turns 
No. 28 wire with a d-c. resistance of 
ohms. No effort was made to make 
efficient magnetic circuit. 
Tests indicate that the static friction 
not appreciably different from the 
ction obtained under conditions of 
mp. In one experiment the torque was 











mally made of iron or other mag- 
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ESIGNED to produce a square wave of excellent form, this 
equipment meets the rigid requirements of research and de- 
velopmental laboratories, industry and educational institutions. 
It has a wide fundamental frequency range, is highly stable 
and may be mounted either in a cabinet or rack. 


PULSE CHARACTERISTIC: Rectangular wave output, with 
| a 25% negative pulse. 
RISE TIME: Approximately .3 microsecond. 
| 


FUNDAMENTAL FREQUENCY RANGE: Six overlapping 
ranges, to give continuous coverage from 5 to 125,000 


cycles. 

OUTPUT VOLTAGE: Variable from 0-5 volts; fixed out- 
puts at 5, 10, 15, 25, 50 and 75 volts. 
OUTPUT IMPEDANCE: 100 ohms at 5 volts, approxi- 
mately 20 ohms/volts at all outputs. 


SYNCHRONIZATION: A “sync” input level control is 
provided. 


For complete information on this unit and other G-E Precision 
Equipments write: General Electric Company, Electronics Park, 
Syracuse, New York. 
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CERAMIC POINTER STOPS are 
used to prevent damage to the 
pointer due to accidental applica- 
tion of sudden overloads. All ranges 
AC and DC available in 2%”, 31%”, 
44%,” rectangular or round case 
styles and are fully guaranteed for 
one year against defects in work- 
manship or material. Refer inquir- 
ies to Dept. H 88. 





TEMPERATURE TRANSDUCER 
from —65°c to +150°c 


Latest type Giannini Temperature 





Transducer combines excellent 
range, large outputs and high 
accuracy. Available in resist- 
ances up to 20,000 ohms, the 
new type 4911 Temperature 
Transducer has a linearity of 
1%, an accuracy of 1%, and 
a sensitivity of 1° C 

The instrument consists of a 
bi-metallic element that rotates 
a standard Giannini Microtorque 
Potentiometer for electrical out- 
puts. This instrument is one of 
thirty basic Giannini 
developments in the tele- 
metering field. 


Write for 
complete 
engineering 
details. 


measured on a spring scale ; 
the rim of the driven plates 
of a thin cable, It was found 
the clutch was driven by t 
motor the pointer on the scak 
completely steady, indicating 
value of the torque did not 
the increase in speed—an e 
common in dry friction clutc 
usually results in considera 
bility under similar conditio) 
As expected, the clutch heat: 
ing each run, lowering oil vis 
changing the torque only slig! 

Determination of the type 
to use as a vehicle is based 
factors as difficulty in seali: 
to withstand high and low 
tures, chemical stability, ay 
and price. It was found that 
particular clutch a mixture of 
carbonyl E iron, with an average 
ticle size of 8 microns, gave 
results. This may not be true 
clutches or other conditions of 

Since speed of response is of | 
mount importance in servomecha: 
the time of build-up and decay of to 
was measured by means of a 
strain gage attached to the rim of t 
driven member. The input voltage w, 
applied to one pen of a multi-cha: 
recorder while the strain gage wa 
made a part of a 60-cycle bridge, | 
output of which was applied to asx 
ond pen of the recorder. The resultiny 
twin record showed that the torque 
and decayed in approximately 
second. In some previous tests wit 
similar equipment, torque 
fall-times of the order of 1/60 seco 
were obtained. 

Following these experiments, ti 
small clutches (Fig. 12) suitable fi 
servomechanism work were built 
a model auto bus. In order to keep t 
construction simple, the coil was plac 
on the outside of the clutch proper. | 
was found that a current of 8 m 
amperes results in a torque of 2 |b.- 
This is the value at the knee of 
saturation curve. A value of 3 || 
is obtained with approximately 24 n 
liamperes. One of the clutches is lock 
to the frame and is used as a brah 
By controlling the current through t 
clutch and brake, acceleration and ¢ 
celeration can be easily controlled, a 
the car can be made to run smoot 
at low speed. The brake action als 
smooth and positive. 

Basing the design on the results 
tained with this fixture, a much larg 
clutch was built in the Bureau sho} 
This clutch is shown in cross-sectio! 
Fig. 10, assembled and disassembled 
Fig. 11. The magnetic circuit is aga 
of unannealed cold rolled steel with ' 
end plates made of dural. The coil 
600 turns of No. 18 wire with a to! 
resistance of 3.5 ohms. In order to ke 
inertia of the driven member low, ™° 
of the magnetic circuit iron and t 
coil were made part of the drivim 
structure. The driven member cons! 
of a 1/16” thick cylinder mounted on & 
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® A precision-built reducing-relief 


valve, especially designed for manual 
loading service. 


®@ Sensitive to within one-tenth of 
an inch of water. 


®@ Stable and free from any ten- 
dency to "drift." 


®@ Not affected by upstream pres- 
sure variations. 


®@ Forged brass construction with | 
stainless steel trim. 


@ Available in standard ranges 0-5 


psi, 0-25 psi, 0-50 psi with '/4” pipe 
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® Price $8.50 
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| torque 


| is apparent. 


the experiments on the several forms 
| of the magnetic fiuid clutch suggest 








brass disk which in turn is fastened to 
the driven shaft. Rubber “O” rings are 
used as seals. The relationship between 
and magnetizing current is 
shown in Fig. 14. No square law effect 
Additional tests on this 
clutch are under way. 


APPLICATIONS 
The results obtained by the NBS in 
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many possible uses. The auton 
plication is obvious: 
speed-sensitive; 
ping torque, 
mechanical 
controllability makes it attract 
use in automotive transmissi 
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: WASHINGTON, D. C.—On June 15 in the fields of servomechanisms. «, 
| there were presented the first results The contents of this book will be x f 
| of the efforts of a technical group es- follows: t 

tablished within the Naval Ordnance “Saturable Reactor and Magneti 
| Laboratory to exploit the possibilities of eran . a —Frank G. Logs 
: ° . ° cKers, Cc, 
| new and improved materials. This im- “The Mechanical Rectifier.”—Otto Te 
portant public disclosure took the form I.T.E. Circuit Breaker Co. 
of a symposium, at which six technical “Some Factors Governing thé 
papers were presented by members of “. — 6 ag eg oma . 
. ° —s . ae ’ * A » il LA, 
the Laboratory’s Magnetic Materials tories. 
Group as well as by specialists from “Magnetic Program at the N 
civilian laboratories. nance Laboratory.’’—Dr, G. W 
! : Consultant, N.O.L, 

The complete proceedings of this “Processing of Magnetic Materials at the 
symposium will be published in the Naval Ordnance Laboratory.’—f, , 
form of a paper-bound book early in Gaugler, Chief of Magnetic Mat 
A Thi } ’ Hill b : i] ble Group, N.O.L. 

ugust. 11S 900k Wi € avaliable ‘Magnetic Amplifier Development 4 0 
without charge to interested workers Black, Development Engr., N.O.L 
WHEN A FELLER NEEDS CONTROL By Phil Putnam 
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Instruments pays $5.00 for each idea used. Sender’s name and company affiliation will 
be acknowledged in the cartoon unless we are specifically requested not to do so. 
Address Cartoon Dep't, Instruments, 1125 Wolfendale St., 






Pittsburgh 12, Pa. 





hotive ap 
ig not 
LOW Slip 
irs and 
“. Fag 
tive fo 


\. Sineg The 4 
me King 


1 iterlock 


spend Manometer 


ds, ete, 





' 





PEASIER TO net? 


Clean' 


The Pressure Gage of 
Enduring Accuracy 


An example of rugged, durable and 
weatherproof construction combined with sensi- 
tivity and extreme accuracy is the new HELICOID 
TEST GAGE for Reid Vapor Test Bombs. 


May be used for any service where an accurate, 
portable test gage is required. 


4-1/2” dial size— white laminated Phenol 
durable dials. 


Special, phosphor bronze Bourdon tube for 
greatest torque at low pressures. 


| Putnam 














Stainless Helicoid precision movement. 
External micrometer pointer adjuster. 


Acaloy, flangeless, weatherproof case with 
rich black baked finish. Stainless steel (18-8) 
snap ring and Neoprene gasket. 





Mercury Reservoir and passages are lined 


swith a thermo-setting plastic, highly re- 


sistant to acids, caustic and thinners. 
Large Clean-out opening at back of Res- 


= ervoir. 


Straight machine thread Drain and Clean- 
out openings with gasket seats. 

No pipe-dope on threads below surface 
of Manometer Liquid. 

orporates twenty years’ experience in 
ilding U-tube Instruments,—the King- 
ge for measuring or weighing liquids 
mixing, blending and storage tanks,— 
King Manometer with seven improve- 
nts, 


Mulletin M-101 explains other new fea- 


gineering Representatives in 14 leading 
es. 


KING ENGINEERING CORP. 


x 


ANN ARGOR, MICHIGAN 


Long, stainless steel (18-8) shank, with 
square and with 1/4’’ male pipe thread. 


Accuracy guaranteed to within 1/2 of 1%. 


Only Helicoid Pressure Gages 
have the Helicoid Movement 


AMERICAN CHAIN & C 
Bridgeport 2; Connecticut ‘ 
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New Instruments for Planes and Gas Turbines 


Described at ASME Meeting 


MILWAUKEE, Wis.—An airplane 
engine analyzer capable of diagnosing 
engine troubles while the plane is in 
flight has successfully met performance 
tests, it was disclosed before The Amer- 
ican Society of Mechanical Engineers at 
its Semi-Annual Meeting here. James 
W. Wheeler, engine instrument engineer 
of the Sperry Gyroscope Co., said that 
with the analyzer, engine maintenance 
can be improved, schedule delays can be 
reduced, and increased dependability of 
operation will be made possible. These 
would ultimately result in reduced cost 
of air transportation. 

The Sperry analyzer presents the 
engine data on a cathode-ray tube 
screen. The patterns on the screen can 
be interpreted simply by comparison 
with typical patterns obtained under 
known conditions. Location of the 
trouble is rapid. Ignition or mechanical 
difficulty, suspected on a_ particular 
engine, can be selected by the operator 
with one switch, while with a second 
switch he can locate and examine the 
cylinders in which the trouble occurs. 

Engine difficulties, it was pointed out, 
often can be located only under condi- 
ions of continuous operation at high 
cruise powers. 

Stressing the ease of operation of the 
analyzer, Mr. Wheeler continued: “As 
the pattern interpretation involved is 
quite simple, and no operations are in- 
volved in using the analyzer but switch- 
ing, a complete check on an engine may 
be made in five minutes or less by an 
operator whose training time on the 
analyzer is less than one hour. Flight 
engineers familiar with the equipment 
can locate and identify several troubles 
on four engines in less than 15 
minutes.” 

At the same technical session, co- 
sponsored by the Aviation, Heat Trans- 


Page 766—Instruments—Vol. 21 


fer and Industrial Instruments and 
Regulators Divisions of the ASME, two 
other new instruments were reported. 

R. G. Jewell of the General Electric 
laboratories at Lynn, Mass., described 
a remote-indicating pressure gage for 
indicating oil and fuel pressure of air- 
craft. It has overcome many serious 
problems such as those created by low 
temperature and severe engine vibra- 
tion, he reported. The “transmitter is 
mounted directly on the engine and the 
indicating system is unique in that only 
one lead wire and ground return is re- 
quired between indicator and trans- 
mitter. 

Work sponsored by the Bureau of 
Ships, Navy Department, on a new 
device for gas turbines was reported by 
Andrew I. Dahl and Ernest F. Fiock, 
physicists of the National Bureau of 
Standards, Washington, D. C., where 
the development and tests were carried 
out. This is a small radiation shield of 
silver, gold or platinum, for use in 
measuring exhaust gas temperature. 

In gas turbines, now being developed 
as power plants for land, sea and air 
use, problems have arisen in the use of 
thermocouples for indicating gas tem- 
peratures up to about 2,000°F. In gas 
turbines the gases are normally much 
hotter than the surrounding walls, so 
that radiation from a thermocouple in 
the gas stream to the walls may cause 
error in observed values of gas tem- 
peratures. Effective radiation shielding 
of the measuring junction can be accom- 
plished by pressing a small, tubular 
shield of silver, gold or platinum 
directly on an oxidized junction of base- 
metal, the scientists revealed. Their 
paper gave detailed results of service 
tests to date, made with a blower sup- 
plying air to a single combustor from a 
turbo-jet engine. 





ASME. 


SCMA 


elected the Boar 
Southern Califor 
Twelfth Anny 


New officers were <0 
of Directors of the 
Meter Association at the 
Low-Jinks Celebration on June 17, 1% 

President, J. C. Groenewegen, Shell ; 
Co.; Vice President, Edgar Valby, Ri 
Oil Corp.; Secretary-Treasurer, } 
Forster, Jr, The Texas Co.; Auditor, H 
M. Kemmerer, So. Counties Gas Co.: | 
President, Curtis G, Cortelyou, Gener 
Petroleum Corp. 

Chairmen of Committees: Program, Jar 
E. Adams, Signal Oil & Gas Co.;: Entert 
ment, Fred G. Carter, Fisher Governor ¢ 
Membership, Robert F. Fields, S: 
nia Co.; Publicity, Oliver 
Robinson Orifice Fitting Co.: Standar 
Bruce E. Powell, Standard Oil Co 
laws, H. C. Smalley, Fullerton Oi! Co 
strumentation, Howard I. Anderson, § 
California Edison Co.; San Joaquin Valle 
Ross T. Furlong, The Texas Co. 

At the July 15 regular meeting, L 
Possner, project engineer, College of Eng 
eering, University of California at Berke 
spoke on “Thermal Radiation, Heat F 
and their Measurements.” 

An official of the Angeles Forest Ser 
Mr. Jack Kearns, reported on the dev 
ment of facilities now available for t 
greater enjoyment of California’s out 
play areas. 


Ge 


Gas 


BERKELEY, Chai 
Publicity Commit 


MERRILL 


The Georgia Society for Measurement 4 
Control held its Annual Dinner meeting 
the Ellen Rice Tea Room on June 
The meeting was presided over by 
President M. C. Walker. 

Sixteen members and their wives or dat 
attended. To say a good time was had by 
is an inadequate observation. Social ©) 
man M, V. Davis did an excellent job for! 
second consecutive year. 

The new officers for the coming yea! 
President, Ralph Fishburn (Brown Inst 
ment Co.) ; Vice-President, M. Virgil D 
(Atlantic Steel Co.) ; Secretary, Emory | 
Clark (Atlantic Industrial Laboratories 
Treasurer, Roger Allen (Powers Regulat 
Co.). 

Incoming President Fishburn gave a 
interesting talk on the history and progr 
of the Society from September 28, 1". 
High-light of the program was th: 
inum Company of America’s technicolor f 
“Unfinished Rainbows.” 

—E. W. 
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OURNAL of the 


Paul G. Exline, Pres. 


Carl F. Kayan, 1st V. Pres. 


Editorial 


“PHILADELPHIA IN ’48” 
It is my hope that I can see every 
ecretary, Director and Journal Cor- 
espondent at Philacelphia in Septem- 
er, If I don’t find you first, please look 
me up. It is helpful when we are deal- 
ng with those we know, and possibly 
hings will go even more smoothly in 
e coming year if we can have a talk 


ogether. 
H. L. HILDENBRAND 


Official News 


EMBERSHIP AND SECTIONS COMMITTEE 
To MEET SEPT. 16, 1948 

This important committee will meet on 

hursday, Sept. 16th, at 4:00 P.M. in Room 

05, Convention Hall. Tentative agenda in- 

ludes : 

1—Study and recommend to the Execu- 

benefits to be received 

y all classes of membership. 

2—Foreign membership. 

8—Simplify procedure 

etween sections. 

4—Assistance to local sections in arrang- 





for transferral 


Ing programs. 


5—Steps to be taken when local sections 


Bre in difficulties. 


6—Forming of sub-sections, particularly 
udent sub-sections. 


FINANCIAL REPORT 
Treasurer H, E. Ferguson has prepared 
financial statement covering the period 
om Jan. 1 to June 17, 1948. 
Income from Membership 
(such as charter fees, dues, 
ED ow wt ce cece 
Income from Meetings (sales 
of technical papers, proceed- 








ES 1s ied caeescesss 77.21 
Income from Exhibit (pay- 

ment for space in Philadel- 

pum mmow, etc.) .......... *42,.649.00 
Income from Headquarters 

quarters Activity .......... 0.00 
Income from Society Activities 

(such as S.A, Journal, 

book sales, etc.) .......... 560.66 
Total Receipts, 1/1 to 6/17 .. $58,468.64 


Disbursements for Membership 
(such as billing, records, 
refunds to locals, magazine 
subscriptions, R. P. Binders) $15,277.50 
Expenses for Meetings (print- 
ing and distribution of not- 
ices, rentals, recording, re- 


a 581.26 
Expenses for Exhibit (pro- 

motional material, contracts, 

OS Bere 1,521.61 
Expenses of Headquarters 

maintenance (salaries, post- 

age, office supplies, taxes, 

telephone, etc.) ........... 4,991.19 


I.S.A. Officers 
Herbert H. Barnum, V. Pres. 
H. C. Frost, V. Pres. 
Fred H. Trapnell, V. Pres. 
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for 
(such as 


Disbursements 
Activity 


Society 
printing, 


postage, expenses of secre- 

tary and president, legal 

Te ee 4,214.95 
Total Disbursements 1/1 to 

CN aids sal6s bea eee $26,586.91 


Cash in Live Stock National 
Bank, Chicago 


agate .. $53,360.68 
Cash in Bank of Nova Scotia, 


cE en rn 1,163.00 
Total Cash on Hand ........ $54,523.68 
Vouchers Issued but uncashed 5,488.67 
Unvouched bills in hands of 

Treasurer om 0.00 
Net Cash on Hand ......... $49,035.01 
It should be noted that “Total Receipts” 

and “Net Cash” include prepayments for 
exhibit space in Philadelphia, but ‘Total 
Disbursements’ does not include the ex- 
penses for the Third Exhibit. Hence, the 
cash position is not as good as this state- 
ment seems to show. It is probable that 
expenses for the Philadelphia exhibit will 
run about $29,000, leaving a _ profit of 
around $18,000. Since Disbursements for 
Membership (first item in the expense 


column) equals the income from the mem- 
bers, the show profit must cover all other 
activities of the Society for another year. 
Also, it should be noted that this statement 
shows practically all of the cash income 
the Society will have for 1948. 





AN ADDITION TO THE BINDER 
Another paper for inclusion in the 
Handbook binder has been released and 
probably every member has received a 
copy by this time. This addition contains 
abstracts of several papers on Automatic 
Regulators and Servomechanisms. 





Report on Technical Committees 

H. Frost, Chairman of the Committee on 
Technical Committee Structure, offers a new 
plan, which contemplates the establishment 
of channels whereby any papers submitted 
will have definite consideration for presenta- 
tion and/or publication before the Society. 
If the plan is accepted by the Board of 
Directors in September, the Society will wel- 
come offers of papers for presentation at 
future meetings. 


Outline of Technical Division for I.S.A. 

All technical activities in the Society shall 
be promoted through the Technical Division. 
The Technical Division shall be under the 
administrative supervision of one of the four 
elected Vice Presidents, selected by the 
President with the approval of the Execu- 
tive Committee, 

The Technical Division shall be comprised 
of a number of technical committees each 
representing a general field of interest in 
instrumentation, Each committee shall be 
headed by a chairman who shall be respon- 


Editor, H. L. HILDENBRAND, Box 35, Onarga, Illinois 
I.S.A. National Office, 1117 Wolfendale St., Pittsburgh 12, 


Penna. 


Hugh E. Ferguson, Treas. 
Richard Rimbach, Exec. Sec’y. 


No. 8 


President in charge of the 


When required, subcom- 


sible to the Vice 
Technical Division 
mittees may be formed within a 
committee at the the 
and with the approval of the Vic« 
in charge of the Technical Division 
men of subcommittees shall be 

directly to the chairman of the 
committee of which they are a part 

shall be 


technical 
chairman 
President 
Chair 
responsible 
technical 


request of 


Technical committee chairman 


members of the Society and shall be ap 
pointed each year by the Vice President in 
charge of the Technical Division with the 
approval of the Executive Committee, Mem 


bership of the committees and subcommittee 


chairman shall be appointed by the commit 


tee chairmen with the approval of the Vice 
President in charge of the Technical Divi 
sion, 

The technical committees shall promote 
activities in their respective interest flelds, 


leading to the 

manuscripts of 
before regional 
and publica 


1. Preparation of approved 
papers for presentation 
and national meetings 
tion by the Society. 


for 


recommended 
the Society. 


recommended 


2 Preparation of practices 
for adoption by 
training 
others en 


3. Preparation of 
programs for mechanics or 
gaged in installing and maintaining in 
struments, 

4. Preparation of educational programs for 
the benefit of the members of the Society 
and others interested in instrumentation 

investigative work required 

of the above objectives. 


5. Conduct of 
to carry out any 


6. Conduct of research work on problems 


of a fundamental nature of general in- 
terest to members of the Society 
7. Preparation of technical reports cover- 
ing investigative or research work. 
All technical papers originating either 
from technical committee activity or pre 
sented to the Society for consideration for 


presentation or publication shall be directed 
to the Vice President in charge of the Tech 
nical Division or to an whom he 
may appoint with the approval of the hixec 
utive Committee. Each paper must be re 

viewed and be recommended for 
tion and/or publication by the proper tech 
nical committee before it can 


assistant 


presenta 


be considered 


The Vice President in charge of the Tech 
nical Division, or his designated assistant, 
acting together with the technical commit 


tee chairmen, shall determine which papers 
are to be presented at a National or Re 
gional meeting upon request from the Meet 
ings Committee for papers for a scheduled 
meeting. 

The following technical committees shall 
be included in the Technical Division. Three 
of these committees are presently standing 
committees in the Society. 

Technical Committee on Instrumentation 
for Production Processes. The application 
of instrumentation to production 
of any kind falls within the field of interest 


processes 
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of this committee, This implies, for example, 
chemicals, foods, oil refining, rubber, glass, 
steam, power, metals and cement. 

Technical Committee on Instrumentation 
for Analysis. Instruments used for chemical 
and physical analysis and their application 
in laboratories and plants without regard to 
industry classification are in the field of in- 
terest of this committee, 

Technical Committee on Instrumentation 
for Testing. Instruments used for testing 
without regard to industry classification are 
in the interest fleld of this committee. In- 
cluded, for example, are the measurements 
required in using A.S.T.M. procedures and 
test work carried out in federal, industrial, 
private and educational laboratories and in 
the field. 

Technical Committee on Instrumentation 
for Transportation. Instrumentation re- 
quired for aircraft, railroads, engine-driven 
ground marine craft, for ex- 
ample, are in the interest field of this com- 
mittee 


vehicles and 


Technical Committee on Instruments for 
Inspection and Gaging. This committee is 
concerned with advancing the use of instru- 
ments for inspection and quality control 
purposes. 

Technical Committee on Recommended 
Practices. This is a standing committee, the 
duties and responsibilities of which are un- 
der review by an appointed committee at 
this time. 

Technical Committee on Instrumentation 
Research and Development. This committee 
will undertake or sponsor research on in- 
strumentation problems of a fundamental 
nature where solution of the problems will 
benefit at least a part of the Society mem- 
bership. This may lead to the development 
of specialized instrumentation in connection 
with certain problems, 


Technical Committee on Instrumentation 
Education. Promotion of higher level educa- 
tion in instrumentation is the primary in- 
terest of this committee, This includes cur- 
ricula in undergraduate and post graduate 
levels in colleges and universities and prep- 
aration and dissemination of information of 
educational value to certain technical schools 
and to the membership at large. 


Technical Committee on Instrument Main- 
tenance and Operation. This committee rep- 
resents that portion of the membership 
which is engaged in installing and maintain- 
ing instruments without regard to their 
uses, Activities promoted will deal primarily 
with improvements in installation and main- 
tenance practices, training of instrument 
mechanics, shop layouts and equipment, and 
calibration techniques. This will include the 
preparation of an accepted training pro- 
gran for instrument mechanics and such 
revisions as may be required to keep it up 
to date. 
June 7, 1948. 


Section News 
KANSAS CITY 

Instead of a meeting, a tour of the Trans 
World Aijirlines Overhaul Base, Kansas 
City, Kansas, was arranged for June 29th. 
Glenn Meador, one of our members and 
also of T.W.A., arranged for the tour. 
Forty-one members turned out and saw 
one of the new Constellations being over- 
hauled. In addition, they found considerable 
of interest in the instrument, electrical 
and electronic laboratories and the engine 
overhaul section, 

—W. A, REICHOw, Corr. 
OAK RIDGE 

On July 7th, the Oak Ridge Section held 
its 27th meeting at Grove Recreation Hall. 
Vice-President Jack Mahoney presided and 
introduced the speaker of the evening, Mr. 
Clinton G. Goss of the Oak Ridge National 
Laboratories, who spoke on the subject 
“Scaler Instruments.” 

Mr. Goss discussed the design of the 
basic Higgenbotham scaler, pointing out 
the various parts of the circuit as well as 
pitfalls in scaler design. With a model at 
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hand a demonstration was given on a re- 

vised Higgenbotham unit with a register 

output and a Geiger-Mueller tube input. 
—J. O. ALEXANDER, Sec’y. 


RICHLAND 

Approximately 70 members and guests 
attended the final meeting of the current 
season on June 16, 1948. The speaker of 
the evening, Mr. Z. J. Ziegler of the Taylor 
Instrument Company, spoke on Automatic 
Control. In a_ well-organized and  well- 
delivered talk (including jokes), Mr. Zieg- 
ler considered a process with a variable 
measured by a controller and the con- 
troller attempting to control the variable. 
He pointed cut that although the con- 
trollers may not give 100% perfect res- 
ponse, the process layout is practically 
never designed for good controller applica- 
tion. He divided controller responses into 
three classes—proportional, automatic re- 
set, and rate or pre-act, and discussed each 
in relation to an air conditioning process. 
—JOHN FLICKINGER, Corr. 


WAYNE COUNTY 

Instead of a regular meeting on June 
23rd, we visited the Ford Motor Company. 
We met at the Rotunda, a building erected 
for the World’s Fair, and spent some time 
looking at exhibits and at the new Ford. 
A large inter-plant bus took us on a 
general tour. Mr. H. S. Greene of the Guest 
Relations Department conducted the tour 
and gave interesting bits of information 
about the blast furnaces, foundry, shops 
and trade school. 

We had_ requested 
through the power plant 
plant. In the power plant we were given 
prints and sheets showing construction, 
size, operation, etc. of the units. We saw 
the largest boiler in the world and a model 
showing its construction, All boilers had 
large well designed instrument panels. 

At the glass plant we saw a continuous 
ribbon of glass leaving the furnace, being 
inspected, cut into lengths, ground and 
polished, cut into shapes and bonded with 
a plastic filler to make safety glass win- 
dows and windshields. We were mostly 
interested in this plant in a line of sixty 
grinding and polishing machines. 

—JOHN MACPHERSON, Corr. 
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1948 
AMERICAN 
INSTRUMENT FAIR 


~ 


PHILADELPHIA 
CONVENTION HALL 


13™— SEPT —17™ 


Be Sure to Make Your Reservations 


Immediately 


Plans are completed for the Third 
National Instrument Conference and Ex- 
hibit as you will note by referring to the 
Program in this issue of INSTRUMENTS. 
You will not want to miss this outstanding 
program and “show.” In view of the large 
number planning to attend, you are urged 
to make your hotel reservations im- 
mediately. 


STEEL MILL SALES ENGINE! 


I. S. A. EMPLOYMI NT 
SECTION 


Forward your letter to INSTRU \\EN7 
SOCIETY OF AMERICA, 1117 ¥ olfen. 
dale St., Pittsburgh 12, Pa. 


‘. Lead. 
ing manufacturer of industria! instry. 


ments and combustion controls hax po- 
sition open for a graduate me. haniea| 
engineer with at least few years eXpe. 
rience in instrument or combustion de- 
partments of a steel mill. Primarily 
sales work requiring knowledce of in. 
struments and controls and their appli. 
eation in steel mills. Location ( hicago, 
Box 149. 


INSTRUMENT SERVICE ENGINEER po- 


sition for recent graduate mechanieg| 
engineer to handle instrument or cop. 
trol service in Buffalo area, Position 
will lead to sales engineering, depend. 
ing upon engineer’s ability and know). 
edge of instruments, controls and their 
application to boiler plants and indus. 
try. Box 150, 


CHIEF ENGINEER with broad scientif, 


background and experience in mechan. 
ileal design of complex precision equip- 
ment involving electronic and opticaj 
features. His department responsible 
for tooling, draiting, maintenance ani 
correlation of blueprints, specifications, 
parts list, ete. Must be able to effeec. 
tively organize and administer grou 
of engineers, draftsmen, tool and die 
makers. Send complete persona! infor. 
mation, record of past training and ex. 
perience, references and recent photo. 
graph in first letter. Salary $5,000 to 
$7,000 depending on qualifications. Lo. 
eation West Coast. Box 151. 


. . . 


INSTRUMENT ENGINEER electrical en- 


gineering graduate with 
tical experience in designing and man- 
ufacture of industrial electrical instru- 
ments for temperature and 
ecentrol, ete. Successful applicant will 
eventually take full charge of depart- 
ment, including development, design, 
construction, manufacturing and field 
application. Location Bethlehem, Pa 
Write full information on education, 
training and experience, stating salary 
expected to start. Box 152. 


some prac- 


pressure 


INSTRUMENT ENGINEER. Young engi- 


neering graduate to work on _ instr- 
ment sheets and parts lists by indus- 
trial instrument manufacturer. Must 
have ability to write well. Good oppor 
tunity. Location New England, Box 155, 


RESEARCH AND DEVELOPMENT E}- 


GINEERS in Electronics, Fire Control 
Applications and Pilotless Aircraft by 
large manufacture of aircraft. Loct- 
tion Eastern Seacoast. Give resume éf 
education, experience and preference 
in first letter. Box 154. 


. . . 


INSTRUMENT SALES CORRESPOND: 


SNTS by large manufacturer of indl- 
eating and recording pressure gage 
Engineering education (mechanical “ 
chemical) preferred but not essential 
Excellent opportunity for young mt 
with minimum of high school educt 
tion and same instrument expericnct 
Will lead to advancement, Write com 
plete personal information, education 
and experience in first letter, Locatio# 
Eastern Pennsylvania, Box 155. 





